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SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN, 1949

SCOPE OF WORK

This volume is one of a serles of 14 reports piresenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1949, ‘The work was begun in 1888 in connection with
special studies relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservoirs have been made at about 11,680 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawaii. On September
30, 1949, 6,240 gaging stations, including those in Mawali and Alaska were being main-
talned by the Geological Survey and cooperating organizations. Miscellaneous discharge
measurements were made during the water year at many other points.

In the execution of the work many State and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Cooperation of the first
kind 1s acknowedged in connectlon with the deseription of each station affected; cooper-
ation of the second kind 1s acknowledged, under the heading "Cooperation," in the intro-
ductory matter that precedes the gaging-station records in each volume. In the present

volume, the section on cooperation of the second kind appears on page 12,
DEFINITION OF TERMS

The units in which stream-flow data are presented in this report and other terms used
herein are defined as follows: )

"Second-feet" is an abbreviation for "cubic feet per second." A second-foot is the
rate of discharge of a stream whose channel is 1 square foot in cross-sectional area and
whose average velocity 1s 1 foot per second.

"Second-feet per square mile" is the average number of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the runoff is dis-
tributed uniformly both as regards time and area.

"Runoff in inches" 1s the depth to which an area would be covered if all the water
draining from it in a given period were uniformly distributed on 1ts surface. It 1s used
for comparing runoff with rainfall, which is usually expressed in inches.

An "acre-foot" is the quantity of water required to cover an acre to the depth of
1 foot and 18 equivalent to 43,560 cubic feet. The term is commonly used in connection
with storage for irrigation.

"Sezond-foot-day" 1s the volume of water represented by a flow of 1 second-foot for 24
hours. It 1s equivalent to 86,400 cublc feet, 1.983471 acre-feet, or 646,317 gallons and
represents a runo'ff of 0.0372 inch from 1 square mile.

"Stage-discharge relation" is an abbreviation for the term "relation between gage height
and discharge.”

"Control" 1s a term used to designate a feature downstream from the gage that deter-
mines the stage-discharge relation at the gage. This feature may be a natural section,

a reach of the channel, or an artificial structure.
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"Contents" is a term applied to the volume of water in a reservolr. Unless otherwise
indicated, it is computed on the basis of & level pool and does not include bank storage.
EXPLANATION OF DATA
The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to supplement the records of stage and discharge
measurements in determining the daily flow. The records of stage are obtalned either from

direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measurements of dlscharge are made with a current

meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typical structures in use at gaging stations are shown in figure 1.

Rating tables glving the ‘discharge foreany stage are prepared from the discharge meas-
urements. The application of the dally mean gage height to those rating tables glves the
daily mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation is subject to change because of frequent or continual
change in the physical features that form the control, the daily mean discharge 1is de-
termined by the "shifting-control method," in which correction factors based on individ-
ual discharge measurements and notes by engineers and observers are used in applying the
gage heights to the rating tables. At times the stage-dischargs relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the daily mean discharge 1s computed by what is essentlally the "shifting-
control” method, described above.

At some gaging stations the stage-discharge relation is affected by backwater from
reserveirs, tributary streams, or other sources, which necessitates the use of the "slope
method," in which the slope or fall in a reach of the stream is a factor in the determi-
nation of discharge. Information requisite for determining the slope or fall is obtained
by means of an auxiliary gage set at some dlstance from the base gage. At some stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage is used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation 1s affected by lce during
the winter, which makes it impossible to compute the discharge in the usual manner, Dis-
charge for periods of ice effect 1s computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the available in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins. For those
stations at which the stage-discharge relation is affected by ice, the days included in
the periods of ice effect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which discharge measurements were made during or between periods of ice effect,
shortly before the first period, or shortly after the last perlod are similarly indlcated
by a footnote. .

For most of the gaging stations on streams in the area covered by this report the data

presented comprise a description of the station, a table showing the daily discharge of
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corresponding to either once-dally readings of the gage, the mean of twice-dally readings,
or the mean gage helight determined from gage-height graphs based on gage readings. For

periods of rapidly changing stage, the dally mean discharge 1s determined from gage-he,ight
graphs based on gage readings, the frequency of which 1s stated in the station description.

In the table of monthly discharge the column headed "Second-foot-days" glves the sum
for each month of the figures given in the table of 8aily discharge. The column headed
"Maximum" gives the maximum daily discharge, not the momentary discharge when the water
surface was at crest stage. Likewise, In the column headed "Minimum" the quantity given
is the minimum daily discharge. The column headed "Mean" glves the average flow in cubie
feet per secand during the month.

Peak discharges with the times of thgir occurrence are listed below the table of monthly
discharge for most stations. All independent peaks above the selected base are given. The
base discharge, which is given 1n parentheses, is selectec so that an average of about
three peaks a year will be presented. Peak discharges are not published for canals,
ditc?;es, drains, or for any stream for which the peaks are subject to substantial control
by man.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tlon of the station and a monthly summary table of stage and contents. For some reser-
voirs a table showing dailly contents or stage 1s glven. A skeleton table of capacity at
given stages is usually given in the first report in which data for a station are published

but 1s omitted from succeeding reports.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation or, if the control is unstable, the frequency of discharge measurements
and (2) the accuracy of observations of stage; measurements of flow, and interpretation of
records.

The station description gives a statement in regard to the general accuracy of the rec-
ords. "Excellent" indicates that, in general, the error in the dally records is believed
to be less than 5 percent; “good," less than 10 percent; "fair," less than 15 percent; and
"poor," probably more than 15 percent. The records of monthly and yearly mean discharge
and runoff are, in general, more accurate than the daily records.

Yield at some stations as indicated by monthly means may vary widely from natural yleld,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of "second-feet per
square mile" and "runoff in inches" are not published unless storage or diversion records
are included indicating the extent of the regulation or diversion or unless satisfactory
ad Justments can be made f'c':r changes in contents or reservoirs or for other changes incident
to use and control. Evaporation from a reservoir is not includeﬁ in the adJustment§ for
changes in reservoir contents, unless its inclusion 1s indicated. Even at those stations
where adjustments are made, in some instances large errors in computed yields may occur
when relatively large negative adjustments are applied or when evaporation is large in
comparison with the observed discharge. Flgures of second-feet per square mile and runoff
in inches are also omitted if the drainage area includes large noncontributing areas or if

the average annual rainfall over the drainage area is less than 20 inches.
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Many gagling stations on streams in the irrigated areas of the United States are situated
above most of the diversions from those streams, and therefore the discharge recorded does
not show the water supply availlable for further development, as prior appropriations below
the station must first be satisfled.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords opportunity for more detalled studies of the
variation in flow. As further observations in each succeeding year may be expected to
throw new light on data previously published, 1t should be borne in mind that suca data are

subject to revision in succeeding water-supply papers.
PUBLICATIONS

The results of stream-flow measurements are now published annually in 14 parts, each

part covering an area whose boundaries coincide with natural drainage features as indicated

below: e

Part 1. North Atlantic slope basins (St. John River to York River).
2. Sough A():lantic slope and eastern Gulf of Mexico basins (James River to Misslssippil
River).
3. Ohio River Basin.
4. St. Lawrence River Basin.
5. Hudson Bay and upper Mississippl River Basins.
6. Missouri River Basin.
7. Lower Mississippl River Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. Paclfic slope basins in Washington and upper Columbia River Basin.
13. Snake River Basin.
14. Pacific slope basins in Oregon and lower Columbla River Basin.

Water-supply papers and other publications of the Geological Survey containlng data on
the water resources of the United States may be obtained or consulted as explalned below.

1. Coples may be purchased at nominal cost from the Superintendent of Documents, Gov-
ernment Printing Office, Washington, D. C., ;u'ho will, on application, furnish lists giving
prices.

2. Sets of the reports may be consulted in the libraries of the principal citles in
the United States.

3. Sets are avallable for consultation in the offices of the water resources division of
the Geological Survey as follows:

East of the Mississippl River:
Albany, N. Y., 526 Federal Building.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., 644 Peachtree Seventh.
Augusta, Maine, 420 Statehouse.
Baton Rouge, La., 538 Florida Street.
Boston, Mass., 939 Post Office Building.
Champaign, I11., 605 South Neil Street.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., Cabell Hall, University of Virginia,
Chattanooga, Tenn., 442 Post Office Building. .
College Park, Md., 106 Engineering Bullding, University of Maryland.
Columbia, S. C., 207 Creason Building.
Columbus, Ohio, 1509 Hess Street.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Building.
Indianapolis, Ind., 311 West Washington Street.
Jackson, Mlss., Room 1, Pidelity Building.
Knoxville, Tenn., 337 Post Office Bullding.
Loulsville, Ky., 531 Federal Building.
Madison, Wis., 666 State Office Bullding.
Montgomery, Ala., 507 Post Offjce Building.
New Philadelphia, Ohlo, Muskingum Watershed Conservancy Distrlct Bullding.
Ocala, Fla., Bullding 211, Camp Roosevelt.
Pittsburgh, Pa., 515 Plaza Buiiding.
Raleigh, N. C., 908 Capitol Club Building. .
St. Paul, Minn., 1427 New Post Office Building.
Trenton, N. J., 228 Federal Building.
Washington, D. C., General Services Administration Bullding.
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West of the Mississippi River:
Austin, Tex., 302 West Fifteenth Street.
Bism.arck N. Dak., 7 Eltinge Bullding.
Boise, Idaho, 429 Federal Bullding.
Denver Colo., 476 New Customhouse.
Fort Smith Ark 6 Post Office Building.
Helena, Mont s 408 Federal Building.
Honolulu ‘Hawalil, 225 Federal Building.
Idaho Falls Idaho, 204 Federal Bullding
Jowa City, Iowa 508 Hydraulic Laboratory, University of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.
Los Angeles, Calif., 429-F United States Post Office and Courthouse.
Oklahoma City, Okla 203 Council Buillddng.
Pierre, S. Dak., 207 "Federal Building.
Portland, oreg , 606 Post Office Building.
Rolla, Mo., 211 Ramsey Building
St. Louls, "Mo. , 1004 New Federal Building.
Salt Lake City, Utah, 303 Federal Building.
San Francisco, Calif., 702 Appraisers Building.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 207 Federal Building.
Topeka, Kans. 305 Federal Bullding
Tucson, Ariz., 210 Post Office Building

A list of Geological Survey publications may be obtalned by applying to the Director,
Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisional form for individual} stations
may usually be obtained from the district offices listed above.

Early records of the flow of streams in the United States are publishsd in the reports
l1isted below. In many of these reports records for years earlier than those indicated

have been included for some streams.

Stream-flow data for the years 1884-1901, in reports of the Geoclogical Survey
(A = Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year
10th A, pt. 2 |Descriptive information only.
11th A, pt. 2 | Monthly discharge and descriptive 1nrormat10n . 1884 to Sepvember 1830.
12th A, pt. 2 «do.... 1884 to June 30, 1891.
13th A, pt. 3 0. 1884-92.
14th A, pPt. 2 | Mo 1888-93.
133, .0.00e0n Descriptions, meas ts . (<1893-94.
léth A, pt. 2 | Descriptive information onl
B 1l40....vnn. Descriptions, measurements, 5age heights, ratings, and 1895.
monthly discharge.
...... Gage helgnts..civoevunuvctenonscroesonrusvavovncnssranvencness | 1896,
leth A, pt L Descriptions, measurements, ratings, and monthly discharge... | 1895-96.
WilS.......0e Descriptions, measurements, and gage helghts of streams east | 1897,

of the Mississippl River, and Missouri River and tribu-~
taries above Kansas Rlver.

WlBeoveans «» | Deseriptions, measurements, and gage helghts of stream west 1897.
of the Mississippl River, except Missourl River and tribu-
taries above Kansas River.

19th A, pt. 4 |Descriptions, measurements, ratings, and monthly discharge. 1897.

W 27..00..... | Measurements, ratings, and gage helghts of streamseast of 1898.
the Mississippl River, and Missouri River and tributariles.
W28......... | Measurements, ratings, and gage heights of streams west of 1898.
:heiﬂlssissippi River, except Misscuri River and tribu-
aries
20th A, pt. 4 |Monthly discharge......... ceseesensenass | 1898,

W 35 to 39... | Descriptions meuuremsnta gsge hei ts and rat B.esrese. | 1899,
218t 4, pt.'d | Montaly ALBCHATEE . 1 e cnonrnnnnenern Bh’ ........ ings. - .

o «+. | Descriptions, measurements, gage he ts, and rati 8.

22d A, pb. 4. | Honthly dlscharge. ........ et lgnts, ana ml o

s 66.4... {Descriptions, measwrements, gage he ts, and rat 8. N

V75050000 | eneniy atpeharger onents, Bage holgnts, and ratings.ciilil

Papers on surface water supply containing records from 1899 to date, grouped by years
and drainage basins, are listed by number on page 8. The data for any particular gaging
station will, in general, be found in the reports covering the years during which the
station was maintalned. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.
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The records at most of the stations discussed in these reports extend over a series of
years. Miscellarieous measurements at many points other than regular gaging stations have
been made each year and are published under "Mlscellaneous discharge measurements” at the
end of each report, the streams and points of measurement listed appearing in the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtained priof- to 1904 has been published in Water-Supply Paper 118,

Each of -the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (see table on p. 8), contalns, for the area covered by that report, a
sumnary of yeariy discharge at gaging stationg at which 10 or more complete years of record

have been collected. These summaries are avallable also as separate reprints.
Reports have been published that are compilations of records for various areas, usually

a single State or drainage basin. These reports contain records previously published
(some of which have been revised), as well as some records not contained in the annual
series of water-supply paper:s. The following table gives the numbers and titles of these

reports, arranged alphabetically, some by States and some by drainage basins.

Reports containing compilations of records of discharge by States and drainage basins

Report Pertod \later-Supply
Paper
STATE
Alabama, Water powers of, with an ¥x on in 1895-1903 107
Mississippl.
California, Water resources of, part 1, Stream measurements in Sacra- 1887-1912 298
mento River Basin.
California, Water resources of, part 2, Stream measurements in San 1878-1912 299
Joaquin River Basin.
California, Water resources of, part 3, Stream measurements in the Great 1891-1912 300

Basin and Pacific Coast river basins.

California, southern, Surface water supply of Pacific slope 1890-1918 447
California, Surface water supply of Sacramentoc River Basin. 1895-1927 597-E
California, Surface water supply of San Joaquin River Basin 1895-1927 636-D
California, southern, Surface water supply of Pacific slope . | 1894-1927 636-E
California, Surface water supply of minor San Francisco Bay, northern 1895-1927 637-A
Pacific, and Great basins in,
Colorado, Water IreBOUrces Of..eccsveccessesccosscansssssssoasvsasnsssnsas | 1884-1800 74
Georgla, Water resources of..... .. ceseases 1895-1805 197
Massachusetts, Surface Waters of....cceessevscncens eessraeseasesssssss | 1848-1915 415

Massachusetts, Hydrology of, Part 1, Summary of stream-flow and precipi- 1863-1945 1105
tation records.

Kebrasks, Surface water supply of . | 1894-1906 230
Oregon, Surface water supply of. . | 1878-1910 370
Texas, Summary of records of surf: . | 1898-1937 850
Vermont, Surface waters of... . | 1875-1916 424
Washington, Summery of hydrome: . | 1878-1919 492
Washington, Summary of records of surface wa . | 1919-35 870
Wisconsin, northern, Water power of....eeess. 1895-1905 156
Wyoming, Surface waters of, and their utiuzation veos PIPN 1894-1921 469
DRAINAGE BASIN
Colorado River {Ariz., Colo., N. Mex., Utah, Wyo.) and its utilization... | 1888-1914 395
Colorado River, upper {Colo., Utah), and 1ts utildzation.....evevecssecss | 1897=1927 617
Colorado River Basin (Ariz., Calif., Colo., Utah, Wyo.), Surface waters 1891-1938 918
at base stations in,
Colorado River Basin {Ariz., Calif., Nev., N. Mex., Utah), Surface waters | 1888-1938 1049
at stations on tributaries in lower.
Columbia River Basin, upper {Mont., Idaho), Surface waters ofveececescss. | 1898-1938 918
Great Salt Lake Basin, Water powers Of....cececsvcasss 1889-1920 517
Green River {Colo., Utah, .) and 1its ‘utilization 1894-~1926 618
Kennebec River Basin (Maine), Water resources of.. . | 1890-1906 198
- Milk River. See st.larymd MAlK RIVOrB..ecersvenccnns .
Missouri and ST. Mary River Basins (Mont.), Surface waters of ............ | 1881-1938 917
Hew-Kanawha River Basin (N. C., Va., W. Va,), Surface water supply of.... | 1895-1920 536
Penobscot River Bas: Maine), Water resources Of.......eveccececvcosssae | 19049 279
Potomac River Basin (D. C., Iﬂ., W VB, )eureeecnnnnns 1895-1906 192
Rio Grande Basin (Colo., N. Mex., Tex.), Water rescurces of 1888-1913 358
St. Mary snd Milk Rivers (Mont., Canada}, Water supply Of........ 1898-1917 491

St, Mary River. See St. Mary and Milk Rivers; Missouri and St.

River Basin.
Sevier Lake Basin (Utah) Utiluation of surface water resources of...... | 1889-1937 920
River Basin (Pa., Md.) Hydrography of..c.ceececcsscsee 1890-1904 109

Records of discharge have been pubIlished also in State reports. Some of these are
not contained in the publications of the Geological Survey or are revisions of records
previously published in its water-supply papers. The following table contains a list of
these reports.
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State reports containing compilations of records of discharge

Period

Report

Issued by

Colorado......

DOuevecasan

Connectileut...

DOvossnnuan

Kansas..eaeaes

DOveereanse
DOssvansane
Do

DO.eass
Kentucky. . .
Louisiana.,...

Main€ss.oeeanss
Maryland......

DOeceuevrans

Do. . e
Minnesota.....

Mississippi...
Missouri......

DOsseevonas

Montana.......
DOsevosansa

Nebraska......
DOcecennnne
New Hampshire.
New Jersey....
DOutcasveese
DOusvossacse

New Mexlco....
North Carolina

DOsecewseen

DOcocrsoces

DOcsvsrenes

DOccasnnnns

North Dakota..

Dosene
DOsuue

Ohl0.sssrneees

DOsssscrses

Oregoniccessns
DOcvsasnsnas
DOvsevronane

1895-1915
1904-47

1857-1928
1903-48

1881~1935

1881-1938

1900-1927
1912-33
1898-1946
1895-1906
1907-19
1308~11
1900-1934
1923-27
1927-~30
1873~1932
1873-1940

1941-42

1895-1919
1919.24
1924-28
1928-35
1935-39
1910-20
1903-38

1887-1820
1929-37

1892-1943

1931-48
1909-12

1900-1248
1857~1926

1927-~39

1889-1911
1881-1938

1894-1914
1914-28
1889-1922
1892-1928
1928-34
1934-40

1888-1925
1889-1923

1889-1936

1866-1945
1820-1945

1866-1945
1872-1945
1857-~1945
1919-21

1882-1938
1882-1944

1898-1921
1898-1944
1902-39
1898-1939
1878-1914
1914-24
192430

Bull, 17, Water powers of Alabamf..........
Special Report 20, Water Resources and Hy-
drology of southeastern Alabama.
Stream-gaging Rept. liieeececennnocrennness
Surface Water Resources of Arkansas........

Water resources of Colcrado, Appendix 2,
Data on stream-gaging statlons of
Colorado.l

Water resources of Celorado, Appendix 3,
vols. 1 and 2, Stream-flow data of
Colorado.

Bull. 44, Water resources of Connecticut...

Sth blennlal report..cevecccscosnceancsrsas
Bull. 31, Springs of Florida........
Bull. 16, Water powers of Georgla.
Bull. 38, Water powers of Georgla.
Water resources of Illinols.......
Stream-flow data of Il1inOl8.seecascvarssas
Pub. 72, Surface water supply of Indiana...
Pub. 112, Surface water supply of Indiana..
Stream-flow records of IoW8.cscesorerrascan
Water-Supply Bull. 1, Summaries of yearly
and flood flow relating to' Iowa streams..
Water-Supply Bull. 2, Surface water
resources of Iowa.

Surface waters of KanB&8..eessserressessses
eera80asecsnannsensarsacsssonncanrnasseroens
Report of Division of Water Resources......
Stream-flow data of Kansas..
eves@0icisinnnioascnianas
Surface waters of Kentucky.. sesesacen
Geol, Bull., 18, Surface water Fupply of
Loulsiana.
18t annual report.cecssaresssscsccsencorcns
Flow data and draft storage curves for
major streams in Maryland.
Bull, 1, Summary of records of surface
waters of Maryland and the Potomac
River Basin.
Bull, 5, Anne Arundel County Water Resources
Water-resources investigation of Minne-
sota.
Bull. 68, Surface Waters of Mississippi....
Vol. 20, 24 series, Water resources of
Missouri.
Vol. 26, 2d series, Surface waters of
Missouri.
Sth blennial report...c.ccscecssesveces
Special Rept. 10, vols. 1l-4, Water re-
sources of Montana.
18t hydrographlc report....cecceecancsssecs

2d hydrographic report...eccececessesosacss

Annual and statistical report, vol. 12.....

Bull. 33, Surface water supply of New
Jersey.

Special Rept. 5, Surface water supply of
New Jersey.

Speclal Rept.
New Jersey.

Surface water supply of New MeXlco....e....

Bull. 34, Discharge records of North
Carolina streams.

Bull. 39, Discharge _records of North
Carolina streams.

Hydrologic Data on the Neuse River Basin.

Hydrologic Data on the Cape Fear River

9, Surface water supply of

Basin,
Hydrologic Data on the Yadkin-Pee Dee River
Basin

8in.

Hydrologic Data on the Catawba and Broad
River Basins.

Hydraulic Data on The French Broad River
Basin,

Report to Governor of North Dakota on
flood control.

Surface water in North Dakota....cceseeeees

Supplement B, 4th blennial report.....ce..e

Bull, 73, Ohio stream flow, Part l.........

Bull, 127, Ohio stream flow, Part 2........

Bull. 200, Compilation of stream-flow
records of Ohlo.

Bull. 111, Ohio stream-drainage areas and
flow-duration tables.

Bull. 4, Water resources of the State of
regon .

Bull. 7, Water resources of the State of

gon.
Bull. 8, Water resources of the State of

Geological Survey of Alabama.
Do

Arkansas Geological Survey.

Arkansas Resources and De-
velopment Commission;
University of Arkansas,
Institute of Science and
Tecinology. N

State Planning Commission,
Water Conservation Board,
State engineer.
Do,

State Geological and Natural
History Survey.

State Water Commission.

Florida Geclogical Survey.

Oeolliagical Survey of Georgla.
0.

Rivers and Lakes Commission.

Division of Waterways.

Depsrtment of Conservation.
0.

State Planning Board.

Iowa Geological Survey.

Do.

Kansas Water Commission.

Do.
State Board of Agriculture.

o,

Do.
Kentucky Geological Survey.
Department of Conservation.

Maine Water Power Comnmission.
State Planning Commission and

Water Resources Commission.
Department of Geology, Mines,
* and Water Resources.

Do.
State Drainage Commission.

Mississippi Geological Survey.

Missourl Bureau of Geology
and Mines.

Missourl Geological Survey
and Water Resources.

Office of the State Engineer.

Montana Agricultural Experl-
ment Station.

Bureau of Water Power, Irri-
gation, and Drailnage.

Do.
Public Service Commission.
Department of Conservation
and Development.
State Water Policy Commisslon.

Do.

Office of the State Engineer.
Department of Conservation
and Development.

Do.
Do.
Do,

State chief engineer.

State Planning Board.

State Water Conservation
Commission.

Engineering Experiment Station,
Chio State University.

Do.

Departmen. of Agriculture,
Division of Conservation
and Natural Resources.

Engineering Experiment Statlen,
Ohlo State University.

office of the State Engineer.

Do.
Do.

Oregon.

1 Contains records of yearly discharge only.
b Contains records of maximum and minimum daily, weekly, and monthly

discharge.

discharge and yearly mean



PUBLICATIONS -1
State reports containing compilations of recor of du g Anved
State Period Report Tssued by
oregon...... <+ | 1930-38 Bug. 9, Water resources of the State of Office of the State Engineer.
egon.
DOervne-nen 1936-41 Bull. 10, Water resources of the State of Do.
Oregon.
Pennsylvania.. | 1890-1911 | Report of the Water Supply Commission of Water Supply Commission of
+ Pennsylvania. Pennsylvania.
DOveecenoss | 192832 Stream-flow records of Pennsylvania,....... | Department of Forests and
Waters.
Rhode Island.. | 1929-41 7th annual PePort..c.scecsesssacasssssscssss | Department of Public Works.
South Carolina | 1884-1946 | Bull. 17, Summary of records of surface South Carolina Research,
water supply of South Carolina. Planning and Development
Board.
Tennessee..,.. | 1874-192¢4 | Bull. 34, Water r ur of T +ees | Depar of Education.
DOesesssees | 1920-30 Bull, 40, Surface waters of Tennessee...... Do.
Utah.e..e .. | 1889-1905 | 5th biennial report.....eceesvessssscssesces | Office of the State Engineer.
DO.vus . { 1906-10 7th biennial report.s.ceceseisciscsccanaas .
Dossus oo | 1911-16 10th blennial report..csesseresscsosscccas .
Virginia...... | 1895-1927 | Bull. 31, Water resources of Virginla......! Virginia Geologlcal Survey.
eseesenes | 192742 Bull. 4, Surface water supply of Virginia Virginia Conservatlion Com-
Potomac, Rappahannock, and York River mission.
Basins).
DOeveososses | 1927-42 Bull. S, Surface water supply of Virginia Do.
(James River Basin},
DOsereesoes | 192742 Bull. 6, Surface water supply of Virginia Do.
(Roanoke and Chowan River Basins).
DOsevncosss | 1927-42 Bull. 7, Surface water supply of Virginia Do.
(New, Tennessee, and Big Sandy River
Basins).
Waghington.... | 1878-1933 | Bull, 5, Monthly and yearly summaries of Department of Conservation
hydrometric data. and Development.
Wisconsin..... | 1888-1914 | 1st report of Rallroad Commission of Wis- Rallroad Commission of Wis-
congin to Legilslature on water powers. consin.
DOsvassonss | 191423 2@ report of Rallrcad Commission of Wis- Do.

consin to Legislature on water powers.

3 Includes records of discharge €or all stations in North Carolina in the Tennessee River Basin.
Note.- In addition to the records contained in the reports listed above, the followlng States

have 1ssued annual or blennial reports in which are contained records of discharge:
Kansas, Mailne, Missourl, Montana, Nebraska, Nevada, New

Colorado, Connecticut, Idaho, Indiana,
nd city of Rochester), North Dakota,

Mexlco, New York (also New York City Board of Water Supply a!

Oregon, Pennsylvania, Rhode Island, Washington, and Wyoming.
The reperts listed in the foregoing tables contain tue customary records of discharge

collected during the systematic operation of gaging statlons.

californiz,

Detailed informatlon on

the stage and discharge of many streams during major floods has been included in speclal

reports on these floods published by the Geological Survey.

The more recent of these

special reports also contain other pertinent hydrologic information -and analyses and compi-

lations of data relating to earlier noteworthy floois.

bers and titles of these reports:

Water-Supply
Paper

The Passaic
The Passalc
Destructive
Destructive
Destructive

Title

flood of 1902.
flood of 1803.
floods 1in the Unlted States in 1803.
£1023s in the United States in 1904.
floods in the United States in 1905.

The Dhioc Valley flood of March-April 1913.
Southern California floods of January 1916.
The Arkansas River flood of June 3-5, 1921.
The floods in cehtral Texas in September 1921.
Some floods in the Rocky Mountain region.

The New England flood of November #92

Floods in the United States, magn:

The New York State flood of July 1935.
Flood on Republican and Kansas Rivers, May and June 1935,
Flood in La Canada Valley, Calif., January 1, 1934.
Major Texas floods of 1935,
The floods of March 1936, part 1, New England rivers.

The floods of March 1936, part 2, Hudson River to Susquehanna River reglon.
The floods of March 1936, part 3, Potomac, James, and upper Ohlo Rivers.
Major Texas floods of 1936.

Stages and flood discharges o

The following 1list gives the num-

7.
ituds and frequency.

f the Connecticut River at Hartford, Conn.

Floods of Ohlo and Mississippi Rivers, January-February, 1937.

Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
Floods of December 1937 in northern California.
Floods of March 1938 1n southern California.
Maximun discharges at stream-measurement stations through September 1938.
Hurricane floods of September 1938.
Flood of August 1935 in Muskingum River Basin, Ohlo.
Texas floods of 1938 and 1939.

Minor floods of 1938 in North Atlantic States.

Floods of September 1939 in Colorado R

Flood of July 5, 1939, in eastern Kentucky.
Flood of August 21, 1839, in town of Baldwin, Maine.
Cloudburst floods in Utah, 1850 to 1938.
Floods in Colorado.

Texas floods of 1940,

Floods of August-1940 in the southeastern States.

Floods of May-June 1948 in Columbia River Basin.

iver Basin.below Boulder (Hoover) Dam.



12 SURFACE WATER SUPPLY, 1949, PART 6
RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The Soil Conservatlon Service of the United States Department of Ayiéulture has
collected records of runoff from 28 areas near Hastings, Nebr.--1 of 3,470 acres, 1 of
2,040 acres, 1 of 481 acres, 1 of 414 acres, and 24 of about 3 acres each. These records

are in the files of the Soll Conservation Service.
COOPERATION

The work In the several States was done under cooperative agreements with the organiza-
tions listed below: .

Colorado: Office of the State Engineer, M. C. Hinderlider; State Water Conserva-
tion Board, C. H. Stone, director. )

Towa: Iowa Geological Survey, H. G. Hershey, director and State geologist;
University of Iowa Institute of Hydraulic Research, F. M. Dawson, dean of College
of Engineering, and Hunter Rouse. director; Iowa State Conservation Commission,

B. F. Stiles, director.

Kansas: State Board of Agriculture, Division of Water Resources, G. S. Knapp,
chief engineer.

Minnesota: State Department of Conservation, Division of Waters, C. T. Ekman,
director, succeeded by S. A. Frellsen,

Missouri: Mlssouri Geological Survey and Water Resources, E. L. Clark, State
geologlst; State Highway Department, C. W. Brown, chief engineer.

Montana: Office of the State Engineer, F. E. Buck; State Water Conservation
Board; city of Bozeman.

Nebraska: Department of Roads and Irrigation, F. H. Kleitsch, State engineer,
through the Bureau of Irrigation, Water Power, and Drainage, R. H. Willis, chief.

North Dakota: State Water Conservation Commission, J. J. Walsh, chief engineer.

South Dakota: State Geological Survey, E. P. Rothrock, State geologist; Office
of the State Engineer, D. W. Loucks.

Wyoming: O0ffice of the State Engineer, L. C. Bishop; State Planning and Water
Conservation Board, Gov. A. G. Crane, president.

Financial assistance was furnished by the Corps of Engineers in the operation of 132
gaging stations, of which 3 were in Colorado, 22 in Iowa, 25 in Kansas, 27 in Missouri,
16 in Montana, 9 in Nebraska, 8 in NorthWhakota, 19 in South Dakota, and 3 in Wyoming.

Assistance was furnished also by the Weather Bureau of the United States Department of
Commerce; the Bureau of Reclamation and the Office of Indian Affairs of the United States
Department of the Interior; and the United States Department of State.

Assisténce in collecting records was rendered by the following organizations.

Iowa: C(ities of Clarinda, Red Oak, and Sioux City.

Missouri: Kansas City, Sho-Me Power Coonerative, Inc., and Union Electric Co.
of Missouri. ’

Montana: Montana Power Co.

Nebraska: Loup River Public Power District.

Records for some gaging stations were obtained and published as a part of the program

of the Department of the Interior for the development of the Missouri River Basin,
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Full cooperation exists between the Geological Survey of the United States Department
of the Interior and the Water Resources Division, Department of Resources and Development,
Canada. On waters adjacent to the international boundary certain stations are maintained
Jointly by the United States and Canada under the terms of the Boundary Water Treaty of
1908, and others are maintained under a subsequent agreement between the two Governments.
The records from all these stations are obtained in such a manner as to make them equally
acceptable and avallable in éither country. These stations are herein designated "inter-
national gaging stations."

DIVISION OF WORK

The stream-gaging work was conducted by the water resources division of the Geological
Survey, Carl G. Paulsen, chief hydraulic engineer, and Joseph V. B, Wells, chief of the-
surface water branch. The data for the stations in the several States were collected and
prepared for publiication under the supervision of the district engineers as follows: In
Colorado, F. M. Bell. the work being done in collaboration with M. C. Hinderlider, State
engineer, and L, T. Burgess, State chief hydrographer; in Iowa (except for Missouri River
at Sioux City and Big Sioux River at Akron) and for Missouri River at Omsha and at Nebraska
City, Nebr., L. C. Crawford until Sept. 5, 1948, succeeded by V. R. Bennion on Sept. 6,
1949; in Kansas (except for Prairie Dog Creek near Woodruff and South Fork Republican
River nzar Colorado-Kansas State line), and for Republican River near Hardy, Nebr., Beaver
Creek near Beaver City, Nebr., and Sappa Creek near Beaver City, Nebr,, J. B. Splegel; in
Minnesota, P. R. Speer; in Missouri, H. C. Bolon; in Montana (e;ccept for Madison River
near West Yellowstone), A. H. Tuttle; in Nebraska (except for Missouri River at Omaha and
at Nebraska City, Republlqan River near Hardy, Beaver Creek near Beaver City, and Sappa
Creek near Beaver City) and for South Fork Republican River near Colorado-Kansas State
line and Prairie Dog Creek near Woodruff, Kans., D. D. Lewis; in North and South Dakota
and for Missouri River at Sioux City, and Big Sioux River at Akron, Iowa, R. E. Marsh
until Jan, 23, 1949, succeeded by H, M. Erskine on Jan, 24, 1949; in Wyoming, F. M, Bell;
in Yellowstone National Park, T. R. Newell.

The records were reviewed and the manuscript prepared for publication under the di-

rection of B. J. Peterson, chlef, annual reports section.



14 GAGING-STATION RECORDS

MISSOURI RIVER MAIN STEM
Red Rock River at Kennedy Ranch, near Lakeview, Mont.

Location.--Water-stage recorder and timber control, lat. 44°39', long. 112°03', near cen—A
TE€r of sec. 2, T. 14 S., R. 4 W., at Kennedy Ranch, 4 miles upstream from Long Creek
and 14 miles northWwest of Lakeview.

Dralnage area.--318 square miles.

Records available.-~July 1936 to September 1949 (no winter records 1943-49).

Extremes. --Maximum discharge recorded during year, 726 secorid-feet Apr. 27 (gage height,
A feet), possibly greater during period of no gage-height record; minimum recorded,
18 second-feet Aug. 15.
1936-49: Maximum discharge observed, 1,050 second-feet Apr. 28, 1837, from rating
curve extended above 200 second-feet; maximum gage height recorded, 4.75 feet Apr. 21,
1846; minimum discharge, 1.5 second-feet Sept. 2, 1940.

Remarks.--Records good. Natural storage in Red Rock Lake. Several small diversions above
station for irrigation.

Revisions (water years).--W 1086: 1946.

Discharge, in second-feet, water year October 1948 to September 194y

Day| Oct Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 46 83 - 665 397 110 25 22
2 49 81 - 649 381 104 26 21
3 49 86 - 800 381 98 27 + 20
4 52 76 - 579 381 100 26 20
S 53 66 - 571 372 96 27 23
6 46 88 - 548 351 92 25 24
7 44 - - 521 326 85 26 24
8 54 - - 482 300 79 24 22
9 59 - - 452 280 77 21 21
10 61 - - 425 260 71 21 21
11 64 - - 403 230 7L 21 22
1z 66 - - 384 216 66 21 25
13 68 - - 368 200 64 21 26
14 89 - - 351 184 59 20 23
15 71 - - 351 175 57 18 24
16 64 - - 344 160 54 18 25
17 72 - - 378 158 50 19 21
18 76 - - 406 160 44 21 20
19 76 - - 408 17s 44 20 21
20 77 - - 400 172 46 21 24
21 17 - 600 475 169 37 20 22
22 77 - 615 579 160 37 20 23
23 79 - 643 630 152 38 21 25
24 81 - 678 559 128 35 23 26
25 77 - 707 513 106 34 23 27
26 76 - 716 492 122 30 24 27
27 83 - 716 468 124 29 23 31
28 86 - 700 452 131 29 23 31
29 83 - 684 430 119 27 23 32
30 83 - 675 411 119 26 22 34
31 83 - - 391 - 26 22 -
Second- Runoff in
¥onth foot-days Meximum | Minimum Mean acre-feet
October,,,.... 12,101 86 44 67.8 4,170
November 1-6..,. 478 86 66 79.7 948
DeCemMbEr, . . v iat ettt saarssatraraarrronsaanne - = - - -
_____________________ e e ———
Calenusr year Cedaererrteresranbrantse - - - - -
JBNUBTY, o ovvavenarenconsiososnanescsnsonanes -ttt IT - - - -
February... P - - - - -
6,734 718 600 673 13,360
14,685 665 344 474 29,130
6,586 397 106 220 13,060
1,821 110 26 8.7 3,610
seraecaririarasrane PR el 693 27 i8 22.4 1,370
September.......c.ieiiiiiiieriearanereaaraen 727 34 20 24.2 1,440
Water year evesssesiennanaresarean - - - - -




MISSOURI RIVER MAIN STEM

Red Rock River below Red Rock Reservoir, near Monida, Mont.

15

Location.~-Water-stage recorder and Cippoletti weir, lat, 44°39', long. 1l2°21', in sud
s8¢, 32, T. 13 S., R. 6 W., just downstream from Red Rock Reservoir and 8 miles north-

west of Monida .

Drainage area.--560 square miles.

Records available.--July 1911 to September 1918, May 1925 to September 1949.
Average discharge.--19 years (1911-16, 1917-18, 1925-28, 1929-30, 1934-35, 1941-49), 159
~Tsecond-teet. .

second-teet,

Extremes.-~-Maximum discharge observed during year, 481 second-feet June 8 (gage helght,

TI3 feet); no flow Oct.

1911-18, 1925-49: Maximum discharge observed, 2,500 second-feet May 15, 1933
{gage height, 5.40 feet), estimated release to prevent failure of dam; no flow at

imes.

Remarks.--Records good July 1 to Sept: 9, others fair.

Flow regulated by Red Rock Reser=~
voir. Some small diversions from tributaries above reservoir.

Rating table, water year 1948-49 {gage height, in feet,
and discharge, in second-feet

0.1 6
.2 14
.3 24

0.4
.6
.8

36
66
102

2

1.
1.6
2.2

192
303
506

Discharge, in second-feet, water year October 1948 to September 1949

Day| Get. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 83 39 28 28 28 28 28 76 407 350 297 297
2 83 39 28 28 28 28 28 94 410 331 297 300
3 83 39 28 28 28 28 28 102 404 312 297 300
4 80 39 28 28 28 28 28 115 400 309 297 300
5 25 39 28 28 28 28 28 168 400 300 294 300
6 4.9 39 28 28 28 z8 28 180 410 | 294 291 300
7 35 39 28 |, 28 28 28 28 180 470 294 288 300
8 50 39 28 28 28 28 28 187 481 | 288 288 297
9 50 28 28 28 28 28 28 205 474 288 312 297

10 ~ 50 28 28 28 28 28 28 294 474 291 325 267

1 50 28 28 28 28 28 28 350 463 291 325 192

iz 50 28 28 28 28 28 28 353 463 291 325 187

13 50 28 28 28 28 28 28 373 460 288 325 168

14 50 28 28 28 28 28 28 373 456 288 325 168

15 50 28 28 28 28 28 28 380 435 285 315 163

16 50 28 28 28 28 28 28 424 435 285 309 145

17 47 28 28 28 28 28 28 483 421 285 306 145

18 47 28 28 28 28 28 28 463 421 288 297 141

19 47 28 28 28 28 28 28 460 418 288 285 141

20 47 28 28 28 28 28 28 456 424 285 285 138

21 44 28 28 28 28 28 28 414 432 282 291 136

22 44 28 28 28 28 28 28 383 414 288 291 80

23 39 28 28 28 28 28 28 383 400 291 291 24

24 39 28 28 28 28 28 49 400 390 291 294 24

25 39 28 28 28 28 28 63 400 380 291 294 24

26 39 28 28 28 28 28 63 418 373 294 300 24

27 39 28 28 28 28 28 83 421 369 294 300 24

28 39 28 28 28 28 28 63 418 366 294 297 24

29 39 28 28 28 - 28 83 421 363 297 297 24

30 39 28 28 28 - 28 66 410 360 297 297 24

31 39 - 28 28 B 28 - 404 - 297 297 -

b
Second- i TRunott in
Month foot-days Maximum | Minimum | Mean Lacre-feet
October,.....v.uuns . 1,470.9 83 4.9 47.4 2,920
November,.... . 928 39 28 30.9 1,840
December.....vovsesnnacns . 868 28 28 28.0 1,720
Calendar year 1948 .........c.ccvevnuan e 46,614.9 431 o] 127 92,470
January......... . 868 28 28 28.0 1,720
. 784 28 28 28.0 1,560
. 868 28 28 28.0 1,720
. 1,074 66 28 35.8 2,130
10,168 463 76 328 20,170
. 12,573 481 360 419 24,940
9,147 350 282 295 18,140
. 9,332 325 285 301 18,510
. 4,954 300 .24 165 9,830
Water year 1948-49 ., ... .. .. iiivaniiiens 53,034.9 481 4.9 145 1 105,200

Note.-~Discharge computed from staff-gage

readings Oct. 1 to June 30, Sept. 10-30.



16 MISSOURI RIVER MAIN STEM

Red Rock River near Dell, Mont.

Location. --Water-stage recorder and concrete control, lat. 44°47',

long. 112°431, in Wi

sec. 20, T. 12 S., R. 9 W., half a mile downstream from Sage Creek and 41 miles north-

east of Deil.

Dralnage area.--1,420 square miles.

Records avallable.--June 1942 to September 1949 (no winter records).

Extremes,--Maximum discharge during year, 354 second-feet Apr. 12 (gage height
€et]; minimum recorded, 3.5 second-feet May 15, 16 (gage helght, 1.59 feet 5
1942-49: Maximum discharge, 1,480 second-feet June 9, 1944 (gage height, 4.85
feet); minimum recorded, 1.4 second-feet May 20, 1945.

Remarks.--Records good. Flow regulated by Red Rock Reservoir,

Tor irrigation.

Discharge, ln second-feet, water year October 1948 to September 1949

3.25

Diversions above station

Day| Oct. Nov Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 128 187 - 100 70 79 59 160
2 126 199 - 88 72 78 65 176
3 126 199 113 69 76 76 72 176
4 133 184 121 53 72 88 83 190
5 162 162 144 50 72 87 90 218
6 147 160 212 47 83 113 874, 209
7 135 162 263 42 87 113 83 222
8 142 - 254 32 98 108 72 225
9 147 - 222 25 98 108 83 244

10 147 - 222 21 104 98 108 250

11 147 - 250 12 106 102 113 234

12 147 - 296 5.0 121 94 124 228

13 150 - 225 4.5 121 83 133 222

14 152 - 187 4.0 1L 77 142 222

15 152 - 179 4.0 117 77 144 228

16 154 - 179 3.5 113 87 142 222

17 154 - 184 48 98 83 157 215

18 150 - 215 92 94 a3 152 212

19 137 - 231 59 28 79 135 212

20 133 - 238 56 96 76 117 209

21 130 - 184 179 83 74 104 199

22 126 - 162 193 79 717 102 193

23 124 - 144 126 72 69 121 160

24 124 - 14/ 102 69 12 152 144

25 124 - 137 92 65 72 154 142

26 124 - 119 19 64 62 154 137

27 126 - 108 58 76 59 152 130

28 133 - 98 53 74 58 137 133

29 167 - 98 62 77 58 135 133

30 179 - 106 60 19 47 140 135

31 176 - - 60 - 52 147 -

Second- Runoff in

Month foot-days Maximum | Minlmum Mean acre-feet

October. ... 4,402 179 124 142 8,730
November 1,253 199 160 179

December. .. .

Calendar year cesevievercarcarieansan

JADUBTY . v o vsvvrrrosncnanssnasonasononssansnn

September. .

Water year faterearseritareacansan

2,490

2,487
3,657
5,780

193

11,460




MISSOURI RIVER MAIN STEM 17
Beaverhead River at Barratts, Mont.

Location. --Water-stage recorder, lat. 45°07', long. 112°45', in SEL sec. 19, T. 8 S.
1 mile upstream from Barratts, 2 miles downstream from Grasshopper Creek, and
g" mile? iouthwest of Dillon. Datum of gage is 5,268.00 feet above mean sea level
atum of 1929

Drainage area.--2,740 square miles.

Records available.--August 1907 to September 1949.

Average discharge,--36 years (1907-11, 1914-31, 1934-49), 411 second-feet.

Extremes. --Maximum discharge during yéar-, 1,330 second-feet May 22 (gage height, 2.86

—TeetT; minimum, 228 second-feet Feb. 14 (gage height, 0.74 foo

1907-49: Maximum discharge observed, 3,640 second-feet June 19 20, 1908 {gage

helght, 6.0 feet); minimum recorded, 69 second-feet Jan. 30, 193

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
Wwhich are poor. Many diversions above station. Flow partly regulated by Red Rock
Reservoir.

Revisions.--W 1086: Drainage area,

Rating table, water year 1948-49, except periods of ice effect
(gage helght, in feet, and discharge, in second-feet)

0.8 247
1.0 320 . B
1.4 505
2.0 825
3.0 1,410
Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov, Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 450 520 436 a340 275 346 417 570 1,060 394 2380 346
2 450 540 436 a330 *275 350 460 520 1,180 386 230 359
3 446 550 475 a320 268 354 505 470 1,020 372 297 368
4 436 540 480 a325 275 368 545 455 874 386 290 394
5 480 485 470 a330 275 372 622 446 770 427 301 460
6 525 460 b460 b340 264 376 770 413 737 446 305 485
7 490 465 b450 b340 268 381 913 390 715 399 285| , ‘480
8 470 460 b450 b300 275 381 930 381 742 381 282 4/5
9 475 460 460 b260 278 390 830 372 776 363 282 480
10 470 495 475 b240 293 376 798 372 715 354 290 505
11 465 500 490 b240 301 372 852 354 666 342 301 540
12 460 520 500 0240 258 376 952 350 622 337 305 525
13 460 535 490 b250 250 376 830 346 595 333 305 510
14 460 520 430 b280 268 376 754 363 550 324 320 515
15 475 555| #b45S 293 278 376 693 413 510 316 333 520
16 480 sz20 b420 293 301 390 682 493 480 320 337 515
17 480 525 b4lo 278 316 386 693 880 470 320 337 520
18 475 485 b400 286 350 394 720 1,030 465 316 342 565
19 470 470 2400 278 363 417 754 1,050 480 316 350 505
20 470 480 2410 b260 359 465 759 952 525 309 337 495
21 470 510 a3s0 b250 346 500 715 1,170 525 312 333 4390
22 465 500 a380 250 342 535 632 1,310 485 316 312 475
23 460 495 a360 b245 350 560 605 1,210 450 312 305 460
24 465 505 b35S0 b245 354 515 595 996 432 309 333 422
25 465 470 a345 b245 354 505 622 836 299 301 359 408
26 460 470 a340 b255 359 485 610 732 394 305 354 399
27 470 432 a340 275 354 465 560 660 404 297 354 330
28 470 413 a340 272 350 417 565 627 399 301 350 386
29 490 432 a34s 290 - 417 600 666 386 301 342 386
30 515 422 b350 290 - 422 622 142 386 287 337 399
31 520 - a350 275 - 432 - 825 - 282 337 -
Second- Runoff in
Month foot-days Maximun Minimum Mean acre-feet
October...... 14,637 525 436 472 29,030
November. ... 14,734 555 413 491 29,220
December..... Cetreeatraan 12,947 500 340 418 25,680
Calendar Year 1948 .......................|  211,867|  2,070|  283| 78| 419,700
______ S ORI FEPERRA ES S,
ereeseane 8,715 340 240 281 17,280
cereeremanan 8,589 , 363 250 307 17,060
12,875 560 346 415 25,540
20,705 952 417 690 41,070
20,394 1,310 346 658 40,450
18,212 1,180 386 607 36,120
10,474 446 282 338 20,770
9,896 359 282 319 19,630
September............0 . 13,717 540 346 457 27,210
Water year 1948-49 ..cciiceciiceniariarane 165,905 1,310 240 455 329,100

Peak dischaxege {base, 800 sec.-ft.).--Apr. 12 (12 p.m.) 1,060 sec.-ft.; May 22 (4 p.m.) 1,330 sec.~
£t June a.m, 1220 sec,-ft.

* Winter discharge measurement made on this day.

Blaiﬂo gage-height record; discharge computed on basis of weather records and records for station at
aine,
b Stage-discharge relation affected by ice.



18 MISSOURI RIVER MAIN STEM
Beaverhead River at Blaine, Mont.

Location.--Wire-weight gage, lat. 45°23', long. 112°27!', in NWESEY sec. 22, T. 5 8., R.
7W., at bridge on State Highway 41, 11} miles upstream from Ruby River and 14% mile
northeast of Dillon. Prior to Feb. 17, 1949, wire-weight gage, half a mile upstream,

at different datum.
Drainage area.--3,630 square miles.
Records ,available.--August 1935 to September 1949.

—

Average discharge.--14 years, 395 second-feet.

Extremes.--Maximum discharge observed during year, 1,100 second-feet Apr. 8 (gage height,
T 5780 feet); minimum observed, 14 second-feet July 27 (gage height, 2.13 feet%.
1936-49: Maximum discharge observed, 3,130 second-feet June 12, 1944 (gage height,
6.76 feet, site and datum then in use); minimum observed, 7.0 second-feet May 25, 1940
(gage height, 1.30 feet, site and datum then in use),

Remarks.--Records fair except those for periods of ice effect or no gage-height record,
which are poor. Many diversions above station for irrigation. Gage read once daily.
Flow partly regulated by Red Rock Reservoir.

Rating table, water year 1948-49, except period of ice effect
(gage helght, in feet, and discharge, in second-feet)

2.1 1z 3.2 160
2.2 18 3.8 253
2.4 35 4.0 366
2.6 60 4.9 682
2.9 108 5.8 1,100
Discharge, in second-feet, water year October 1948 to September 1949
Dbay| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 562 598 567 440 330 546 589 535 532 64 21 298
2 558 625 *589 420 320 532 6807 553 722 54 35 306
3 562 672 611 410 320 546 663 500 760 47 47 312
4 558 658 .600 410 310 539 682 448 768 45 60 335
5 549 B39 570 420 310 528 786 398 535 126 66 414
6 602 662 560 *450 310 567 923 228 5731 216 68 482
7 558 630 560 450 320 611 996 146 485 2z6 70 535
8 571 611 560 400 330 603 1,100 160 507 228 71 583
9 562 620 560 300 340 589 1,070 216 535 250 70 571
10 571 630 580 270 360 567 947 150 465 z46 67 589
11 576 639 590 260 370 553 967 160 366 240 73 585
12 580 667 890 260 350 575 1,040 140 295 228 74 589
13 580 686 580 280 340 553 1,020 isl 180 211 82 589
14 549 706 550 300 350 535 1,020 228 119 216 83 607
15 540 716 510 310 370 553 1,020 292 100 170 84 667
16 558 730 490 310 390 539 1,080 279 687 150 89 644
17 580 730 480 310 400 524 972 292 70 71 88 663
18 |. 589 735 480 310 480 539 923 292 97 94 89 644
19 576 745 480 300 490 535 867 306 89 74 94 626
20 558 740 490 300 500 706 871 292 94 60 95 807
21 558 696 460 290 520 706 876 306 94 54 97 589
22 558 €82 440 280 550 756 764 335 82 45 136 5/1
23 558 686 430 280 580 790 694 320 78 47 150 553
24 545 B77 420 280 610 768 663 714 73 45 160 518
25 554 682 420 280 *620 702 826 786 67 47 170 521
26 562 682 420 290 600 663 626 714 64 47 188 532
27 562 672 430 300 580 585 571 799 54 14 195 535
28 554 598 430 | 310 567 571 538 808 73 1s 202 553
29 545 584 440 320 - 589 518 764 68 15 211 567
30 576 571 440 330 - 589 535 714 64 16 228 571
v 31 589 - 440 330 - 607 - 571 - 16 266 -
Second- Runoff in
bl foot-days Maximum I Mean acre-feet
Qetober........ Ceaereneeaas 1/,500 602 540 565 34,710
November..... cereaas 19,969 745 571 666 39,610
December....... Cesereascanens 15,167 611 42 509 31,270
Calendar year 1948 ..... eererisiee e
January. .
February..
March..
April. PR
May.... sreeeiatetateeneans
June. . . ceeeens
July..
August.
September. . . 16,126 667 298 538 31,990
Water year 1948-49.......... Nimsssarenses 162,013 1,100 14 Toa4e 321,400

* Winter discharge measurement made on this day.
Note.--Stage-discharge relation aftected by ice Dec. 4 to Feb. 27 (no gage-height record Jan, 1/,
Feb. 6-16; dlscharge computed on basis of weather records and records for station at Barratts).
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Jefferson River at Sappington, Mont.

Location,--Water-stage recorder, lat, 45°48', long, 111°45', in SWi sec. 29, T. 1 N., R.

., at bridge on State Highway 10, half a mile north of Sappington and 5% miles up-
stream from Willow Creek.

Drainage area.--8,980 square miles.

Records available.--November 1894 to August 1896 {gage heights only), September 1896 to
November 1905, August 1938 to September 1949,

Average dilscharge.--15 years (1896-98, 1902-4, 1938-49), 2,211 second-feet.

EXTremes .--Maximum discharge during year, 8,540 second-feet June 4; maximum gage height,
obServed, 8.98 feet Dec. 26 (backwater from ice); minimum discharge, 264 second-feet
Aug. 3 (gage height, 1.88 feet).

1896~1905, 1938-49: Maximum discharge, 19,900 second-feet June 6, 1948 (gage height,
10.97 feet); minimum discharge, 134 second-feet Aug. 12, 1940 (gage height, 1.49 feet).

Remarks.--Records good except those for periods of ice effect or no gage-height record,

WhIch are poor. Many diversions above station. Flow partly regulated by two reservoirs.

Rating tables, water year 1948-49, except perilods of ice effect
(sage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 19 Mar. 19 to Sept. 30

3.0 1,000 1.9 270 3.1 900 5.5 3,800

3.5 1,410 2,2 375 3.5 1,250 6.5 5,620

4.0 1,920 2.5 505 4.0 1,740 7.5 7,640

4.5 2,550 2.8 680 4.7 2,570 8.5 9,900

Discharge, 1n second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 1,790 1,930 1,720} al,100| al,000} bl,500 1,800 5,320 6,780 1,730 298 415
2 1,790 1,960 1,840¢ bl,100| al,050| bl,500 1,770 4,880 7,640 1,550 280 415
3 1,780 1,990 1,910 al,100| al,0507 bl,500 1,770 4,550 8,280 1,410 280 455
4 1,730 2,020 1,9101{ al,100 [*b1,050| bl,500 1,830 4,410 8,450 1,290 291 510
5 1,720 2,030 1,810| al,100] b1,050| bl,500 1,860 4,060 7,470 1,300 308 €08
[ 1,720 2,000 1,720} al,100| bl,050| bl,550 1,970 3,770 6,260 1,360 387 715
7 1,770 1,910 1,740 21,100) bl,050{ bl,600 2,110 3,470 5,620 1,560 354 900
8 1,820 1,840 1,760{ al,050{ bl,100| bl,650 2,270 3,340 5,490 1,350 333 968
9 1,810 1,810 1,830 a900 | bl,100| bl,700 2,410 3,470 5,490 1,280 312 960
10 1,810 1,800 1,800 a800 | b1,100] bl,700 2,410 3,720 5,320 1,200 312 268
11 1,820 1,820 1,880 a800{ b1,050{ bl,700 2,410 4,060 5,370 1,170 298 1,060
12 1,790 1,910 1,890 a800 | bl1,000| bl,700 2,670 4,570 4,820 1,100 308 1,210
13 1,790 1,970 1,850 b800{ b1,000| bl,650 3,080 5,110 4,500 1,050 333 1,260
14 1,780 2,040 1,800 aB850 | bl,000] bl,650 3,330 5,640 3,990 1,040 344 1,280
15 1,770 2,030 1,630 aS00| bl,050| bl,650 3,470 6,240 3,500 1,010 558 1,270
16 1,760 2,040 1,230 950 | b1,100 | bl,650 3,520 6,740 | 3,000 900 372 1,270
17 1,780 2,050 1,230 &l,000{ bl1,200( bl,700 3,600 7,540 2,300 765 344 1,260
18 1,810 1,980 1,160} al,000| 01,300 bl,800 3,950 7,880 2,940 687 316 1,260
19 1,830 1,860/ bl,200 a980 | bl,35C| b2,000 4,700 7,990 3,140 632 316 1,260
20 1,830 1,920} bl,250 a860 | bl,400 2,200 5,600 7,660 3,470 614 319 1,240
21 1,800 1,920 bl,250 a950 | bl,400 2,080 5,510 7,600 3,440 590 312 1,220
22 1,800 1,980 | bl,200 a950 | bl,450 2,060 5,200 7,540 3,230 620 326 1,200
23 1,790 2,020 bl,150 a950 { bl,500 2,050 4,750 7,410 3,000 614 330 1,180
24 1,790 2,020 al,150 a950 | bl,500 2,040 4,480 7,080 2,790 505 340 1,160
25 1,790 2,030 al,150 a950 | bl1,550 1,980 4,730 6,620 2,560 485 354 1,140
26 1,780 1,940 bl,150 950 | bl,550 1,930 4,880 5,980 2,340 465 391 1,120
27 1,800 1,810} al,150 2960 | bl,500 1,840 4,770 5,350 2,210 460 403 1,080
28 1,810 1,860] al,150 a980 | b1,500 ] *1,780 4,550 5,200 2,180 43S 407 1,060
29 1,820 *1,850] al,100{ al,000 - 1,740 4,750 5,480 2,040 403 415 1,010
30 1,820 1,860/ al,100| al,000 - 1,750 5,160 5,770 1,860 361 411 1,090
31 1,860 - al,100 | bl,000 - 1,780 - 6,120 - 3zZ6 423 -

Second-~ Runoff in
Month foot-days Maxinum Minimum Mean acre-feet
October. ... 55,560 1,72 1,792 110,200
November. , 58;200 1,800 1,940 115,400
December. ....evoctvnecinncnnas 45,810 1,100 1,478 90,860

Calendar year 1948 ....

Januarir............‘.

1,730

10,572 423 280 341
September. .. 30,614 1,280 415 1,020 60,720
Water year 1948-49 .......eerervreesesnens 757,058 8,450 280 2,074 | 1,502,000

Feak discharge (base, 6,000 sec.-ft.).--May 19 (2 p.m.) 8,040 sec.-ft.; June 4 (10 a.m. to 1 p.m.)
8, sec.-ft.

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records and records for Beaver-
head River at Blaine, Big Hole River near Melrose, and Ruby River near Twin Bridges.

b Stage-discharge relation affected by ice.

T 969926 0-51-3
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Missouri River at Toston, Mont.

Location.--Water-stage recorder, lat. 46°09', long. 11°26', in MW} sec. 36, T. 5 N., R. 2
E., 2 miles southeast of Toston, 4% miles upstream from Crow Creek, and 7 miles down-
stream from Sixteenmlle Creek. -

Records available.--April 1941 to September 1949. April 1910 to December 1916 at site
— 2 miles downstream.

Extremes.--Maximum discharge during year, 14,700 second-feet May 18 (gage height, 8.19
Te6t]; minimum, 1,940 second-feet Aug. 3 (gage height, 3.28 feet).
1910-16, 1941-49: Maximum discharge, 33,000 second-feet June 6, 1948 (gage helght,
11.77 feeti; minimum, 562 second-feet (regulated) Apr. 30, 1941 (gage helght, 1.68
feet); minimum daily, 1,100 second-feet (estimated) Feb. 10, 1914.

Remarks,--Records good except for perilods of no gage-height record, which are falr. Some
Tegulation by reservoirs on tributaries. Broadwater canals with capacity of 350 second-
feet have dlverted water for irrigation from point 3 miles above station since 1940,
Many diversions on tributaries above statlon. Records of water temperatures and
suspended sediment loads for the water year 1949 are given in Water-Supply Paper 1162.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1| 24,600 4,500{ 3,850| 3,800| 2,900| 3,960; 4,750| 10,400} 12,300 4,250} 2,020; 2,380
2| 24,400 4,570 4,100| 3,700{ 2,900| 4,050| 5,180 9,750{ 13,000 4,070 1,970| 2,360
3| a4,200] 4,610 4,630{ 3,600{ =2,900| 4,100| 5,620| 9,030{ 13,700 3,760{ 1,960 2,440
4| a4,300f 4,670| 4,530| 3,400 3,000 4,230 5,830 8,550 13,900| 3,620| 1,970 2,510
5| a4,200| #4,530] 4,090 3,200| 3,160] 4,420{ 5,970| 8,010{ 13,400{ 3,730| 2,000 2,670
6| a4,200| 4,s500{ 3,850 3,100 3,210 4,530| 6,240{ 7,540 11,800{ 3,820{ 2,020! 2,860
7| a4,200] 4,440 3,980| #3,400| 3,180| 4,630{ 6,580 7,120| 11,200] 3,800 2,030{ 3,020
8 | a4,300{ 4,270 4,090} 3,800| 3,280| 4,670 6,870| 6,950} 11,100| 3,670{ 1,970| 3,200
9| 24,300 4,250 4,210 3,800 3,260/ 4,180( 7,170 6,920| 11,000 3,540 1,970 3,250

10 | a4,300| 4,190( 4,570| 3,500| 3,370 4,000 7,200 7,280} 10,800 3,470 1,980 3,200

11| a4,300| 4,270 4,420 3,400| 3,470| #3,890| 7,170 7,700| 10,500| 3,440] 1,980{ 3,320
12 | a4,200| 4,320 4,500 3,300 3,440| 3,960] 7,590| 8,370| 10,200/ 3,210| 1,980| 3,500
13 | a4,200( 4,420 4,420 3,100| 3,350, 3,850| 8,250 9,030 9,850| 3,050 1,970! 3,660
14 | a4,200| 4,460 3,660| 3,200] 2,970| 3,z80| 8,400| 9,780| 9,060[ 3,020 2,020| 3,670
15 | a4,200| 4,480| 2,680 3,200{ 3,130\ 3,230| 8,310| 10,500 8,130 2,970| 2,030( 3,670

16| 4,230 4,520 2,970] 3,200{ 3,250 3,540 8,280| 11,400| 7,230| 2,860 2,080 3,890
17 | 4,270{ 4,530| 3,210] 3,200| 3,550| 3,640| 8,430| 12,600] 6,820 2,680 2,120| 3,620
18| 4,290 4,460 3,210{ 3,300{ 3,800( 3,730 8,640| 14,500 6,430 2,570| 2,170( 3,740
19| 4,190 4,320 3,320| 3,300| 3,670 4,230| 9,340| 14,200| 6,740 2,520| 2,190| 3,920
20 | 4,120 4,290 3,870| 3,300| 3,540| 4,810 10,600| 13,200| 7,820( 2,440 2,190| 3,910

21| 4,09 4,400/ 4,010{ 3,100{ 3,500| 5,440f 11,200( 12,300| 7,790 =2,430| 2,190| 3,740
22 | 4,120| 4,420{ 4,070| 3,000| 3,620| §5,730| 10,500| 12,700| 6,890| 2,430] 2,190| 3,690
23| 4,210/ 4,460 4,000| 2,900| 3,960/ 5,330 9,880 12,400| 6,500 =2,430| 2,200| 3,540
24 | 4,230| 4,530 3,670| 2,900, 4,090} s,290| 9,530| 12,000} 6,070 2,380| 2,270| 3,470
25| 4,100 4,520| 3,500/ 2,900 4,100| 5,180| 9,780| 11,000| 5,640| 2,270| 2,300| 3,490

26 | 4,120| 4,480 3,400| 2,800 4,070 s,030| 10,100| 10,200| 5,310 2,250 2,320] 3,470
27 | 4,210| 4,270| 3,400} 2,800{ 4,090| 4,910f 10,100| 9,460| 5,330 2,240 2,330| 3,380
28 | 4,230] 4,000| 3,500 2,800/ 4,030 4,790 9,780 9,340| 5,120| 2,250 2,360| 3,450

29 4,290 3,960 3,700 2,800 - 4,710 9,580} 10,100 4,770 2,240 2,330 3,450

30 4,360 3,890 3,800 2,800 - 4,670| 10,000( 11,400 4,420 2,160 2,330 3,520
31 4,420 - 3,800 2,800 - 4,710 - 11,800 - 2,060 2,330 -

Second- Runoff in

Month foot-days Maximum | Minimum Mean acre-feet

October...... e 131,680 4,600 4,090 4,248 261,200

November, . 131,590 4,670 3,890 4,386 261,000

119,010 4,630 2,680 3,839 236,100

33,000 2,620 6,796 4,933,000

3,800 2,800 3,260 187,200

4,100 2,900 3,457 192,000

March... 5,730 3,230 4,414 271,400

April..... 11,200 4,750 8,229 489,700

315,530 14,500 6,920 10,180 625,800

262,820 13,900 4,420 8,761 521,300

91,630 4,250 2,060 2,956 181,700

85,770 2,360 1,960 2,122 130,500

99, 790 3,920 2,360 3,326 197,900

Water year 1948-49 tcceerrivvrireneransons 1,797,710 14,500 1,960 4,925| 3,566,000

Peak discharge (base, 12,000 sec.-ft.).--May 18 (1 to 3 p.m.) 14,700 sec.-ft.; June 4 (3 to 9 p.m.)
ls, sec.-It.

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for Jefferson River at Sappington
and Gallatin River at Logan.

Note, --Stage~-discharge relation affected by ice Dec. 25 to Feb. 4.
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Missourl River below Holter Dam, near Wolf Creek, Mont.

Location.--Water-stage and long distance recorders, lat. 46°59'40", long. 112°00'50", in
7 sec. 5, T. 14 N., R. 3 W., a quarter of mlle downstream from Holter Dam and 3 miles
southeast of Wolf Creek.

Records available.--Octoher 1945 to September 1949.

Extremes.--Maximum discharge during year, 19,600 second-feet June 6 (gage height, 7.80
TeeT); minimum, 1,090 second-feet Sept. 9 {gage height, 0.54 fdot); minimum daily, 2,070
second-feet Aug. 5.

1946-49: Maximum discharge, 34,800 second-feet June 8, 1948 (gage height, 11.70
feet); minimum, 760 second-feet Aug. 15, 1947 (gage height, 0.20 foot); minimum dally,
1,560 second-feet Aug. 31, 1946.

Remarks.--Records good. Many diversions. Flow regulated by reservoirs and power plants
above station.

Discharge, in second-feet, water year October 1948 to September 1949

B
«
g

Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

3,290 4,680 4,180 4,260f 4,100| 3,950| 5,480| 10,600| 13,300 4,580 2,580 2,630
3,780 4,920 4,260 4,470 3,980 3,990 5,480 10,800| 14,100] 3,240 2,280 2,220
3,730 4,960 4,350 4,490 4,000 4,050 5,330 9,390 13,900 4,000 2,300| 2,180
3,780| 4,950 4,710 4,300 3,640f 3,690| 5,430 9,920 | 14,100 4,210 2,310| 2,660
5,210 4,530 4,250 3,950 4,180| 5,520| 8,800} 14,200 3,610 2,070| 2,870

3,790| 5,190| 4,490| 4,210| 3,950| 4,480] 5,410| 8,900( 16,600| 3,750| 2,330| 2,680
3,800| 5,150| 4,790| 4,150| 4,030| 4,390 5,460{ 9,920| 16,300f 3,760| 2,420| 2,680
3,260| 5,170| 4,860| 4,260| 3,940| 4,850| 5,570| 10,300| 11,600| 3,880| 2,430| 2,670
3,770| 4,950| 4,900| 4,210 4,050 4,660] 5,530| 9,260| 7,790] 3,860| 2,470| 2,260
10| 3,790| 4,470 4,770| 4,320| 3,970| 4,590| 5,420| 7,660 9,990 4,000| 2,460| 2,790

CDID LN~
[
~
3
<

11 3,780 4,300 4,710 4,140 3,580} 4,520 5,600 7,030 10,900 3,700 2,540 2,690
12 3,760| 4,120 4,810 4,180 3,970 4,800| 5,520| 5,900( 10,400} 3,270 2,260| 2,670
13 3,780( 4,410 5,020 4,260 4,080 4,890 5,560( 5,230 11,200( 3,570( 2,570( 2,680
14 3,740] 4,360| 4,970{ 3,840 3,960 4,780{ 5,480( 5,600| 10,900 4,050 2,610 2,650
15 3,760 4,790 5,040] 3,990 4,000 4,920 7,280 5,360 8,940| 2,960 2,630 2,640

16 3,810 4,770 4,970 4,200 3,880 4,860 9,050 8,500 6,650( 3,180 2,640 2,120
17 3,760| 4,970 4,940| 4,220 3,890 4,920 8,100| 11,700 5,810 2,980 2,510 2,610
18 3,850 4,890| 4,870 4,230 3,610 4,910| 9,120 12,800 6,220| 3,030( 2,680 2,620
19 4,170 4,990| 4,430 4,200( 3,700 4,900 9,160| 14,900 7,340| 3,010 2,430 2,740
20 4,46Q) 4,890| 4,480 4,150| 3,710 4,950 8,870 15,100 7,100 3,030 2,660 3,230

21 4,510 4,700 4,430| 3,990! 3,980 4,850} 10,600 14,800 5,340 3,030 2,680 2,940
22 4,190 4,880 4,020 4,200| 3,990| 5,220| 10,800| 13,300 7,120 2,730| 2,900f 3,760
23 4,060 4,770 3,670 4,150| 3,980| 5,380| 11,700 14,100 8,860! 3,010| 2,810 2,620
24 4,190( 4,640| 3,390 4,220{ 4,000{ 5,360( 11,400| 13,800| 6,640 2,920{ 2,780( 3,880
25 4,170| 4,810 4,290 4,200 4,040| 5,700| 11,900] 13,300§ 5,890 2,900 2,720 3,750

26 4,190 4,720| 4,440 4,190| 3,880} 5,550 10,800| 12,200 4,650 2,880 2,520| 3,680
27 4,200({ 4,600 4,260| 4,220 3,500 5,080} 10,300 8,000| 6,350 2,860) 2,600 3,780
28 4,600| 4,680| 4,520| 3,880 3,920| 5,730} 11,000 6,680 4,680 2,860 2,610\ 3,790
29 4,170 4,350 4,590| 4,040 - 7,280| 10,600 6,120 4,610 2,570 2,610} 3,780

30 | 4,590| 4,440| 3,970| 4,070 - 5.630| 10,700| 9,380] 4,550 2,810 2,590| 3,120
31| 4,580 - 3,840 4,140 - 5,480| - 12,300 - 2,740| 2,820 -
Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet

october.... 123,080 4,600 3,260 3,970 244,100

November. 142,710 5,210 4,120 4,757 | 283,100

December 139,500 5,040 3,390 4,500 276,700

Calendar year 1948 " 2,781,800  34,000|  3,260| 7,601 5,518,000

January. ... 129,630 4,490 3,840 4,182 257,100

109,280 4,100 3,500 3,903| 216,800

152,340 7,280 3,690 4,4 302,200

238,170 11,900 5,330 7,939 472,400

311,630 15,100 5,230 10,050 | 618,100

276,010 16,800 4,530 9,200| 547,500

102,960 4,580 2,570 3.321| 204,200

. 78,630 2,500 2,070 2,536| 156,000

September. . PRI 87,190 3,880 2,120 2,908 172,800

Water year 1948-49 . et 1,891,130 16,600 2,070 5,181 3,751,000

Note.--Discharge computed from long-distance recorder record furnished by Montana Power'Co. Oct. 1-

Nov, 18, Aug. 6-18, Sept. 16-30.
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Missouri River at Fort Benton, Mont.

Location.--Water-stage recorder, lat. 47°49!', long. 110°39', in NEL sec. 26, T. 24 ., R.
B E., at highway bridge at Fort Benton, 4 miles upstream from Shonkin Creek. Datum of
gage 1s 2,614.05 feet above mean sea level, datum of 1929.

Dralnage area.--24,600 square miles. .

Records avallable.--July 1881 to September 1949 (July 188l to September 1890, consldered
unreliable].

Average discharge.--59 years {1890~1949), 7,690 second-feet.

Extremes.--Maximum discharge during year, 22,700 second-feet June 4; maximum gage height
Tecorded, 12.98 feet Jan. 13 (backwater from ice); minimum discharge, 1,410 second-
feet Aug. 10 (gage helght, 0.86 foot); minimum dailly, 2,560 second-feet Aug, 21.

1881-1949; Maximum discharge, about 140,000 second-feet June 6 (revised), 1908
(gage helght, 18.5 feet, present datum, from floodmark), from rating curve extended
above 50,000 second-feet; minimum, 320 second-feet July 5, 1936 (gage height, -0.50
foot); minimum daily, 627 second-feet July 5, 1936.

Note.--Figures of absolute maximum and minimum discharge and gage height for the
water years 1891-1918 have not been determined. In general, the flgures of maximum
daily discharge for each of these years as given hereln in the tables of monthly dis-
charge represent the maximum observed discharges.

Remarks.--Records good except those for periods of ilce effect or no gage-height record,
Which are fair. Many diversions from tributaries above station. Some regulation by
reservoirs. Considerable diurnal fluctuation at medium and low flow caused by power
plants above station,

Revisions.--Revised figures of discharge, in second-reet, for the water years 1937 and
1938, superseding those published in Water-Supply Papers 826, 856, 876, and 917 are
given herewith:

Date Discharge

May 26, 1937 .. 5,300

Apr. 17, 1938. 3,700
Secofd- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
May 1937.cciivccncasnanannnnne 139,920 5,520 2,360 4,514 277,500
Water year 1936-37.. . 1,321,770 6,110 1,420 3,621 2,622,000
Calendar year 1937... . 1,268,480 6,110 1,420 3,475 2,516,000
April 1838....v.veencan . 125,790 7,740 2,500 4,126 245,500
Water year 1937-38.., .o 2,194,510 26,600 1,960 6,012 4,353,000
Calendar year 1938.......... 2,302,560 26,600 1,960 6,308 | 4,568,000

Figures of discharge for water years 1881-90, published in Waver-Supply Papers 546
and 761, could not be revised satisfactorily due to lack of supporting data, and should
be used with caution. Revised figures of dlscharge for water years 1891 to 1918, super-
seding all previously published data for these years, are given hereln.

Discharge, in second-feet, 1890-1918, 198-4S -

1890-91
Dayl Oct Nov. Dec. Jan Feb Mar. Apr. May June July Aug. Sept.
1] 2,370| 3,270 3,270/ 3,030 5,650 13,300{a19,000| 20,300| 10,000| 4,400
2| 2,580/ 3,270{ 3,530 2,580 5,650/ 13,300(a18,000 19,200| 9,550| 4,400
3| 2,580 3,270| 3,530| 2,580 5,010{ 13,300/ 18,600{ 18,100{ 9,110| 4,400
4| 2,370] 3,270| 3,530| 2,580 5,010/ 12,300 19,200| 17,000| 8,670| 4,100
5| 2,580] 3,270[ 2,800| 3,030 5,010{ 11,400| 20,900| 15,900 9,110{ 4,100
6| 2,s80| 3,270| 2,370| 2,800 5,010 11,400| 22,000| 15,400| 14,400 4,100
7| 2,580| 3,270 2,800| 2,800 5,330| 11,400{ 22,000| 14,900 14,400| 4,100
8| 2,800f 3,270| 2,800| 2,800 5,990| 14,300| 22,600| 14,900 10,900| 4,100
9| 2,800| 3,270| 2,58¢| 2,580 6,690 17,500] 22,600} 13,800| 10,000 4,100
10| 3,030 3;270| 2,580( 2,580 7,450| 19,200{ 22,600| 13,800| 9,110| 4,100
. b4,000)
11| 3,030 3,270| 2,580| 2,370 7,450| 20,300| 22,600| 13,300| 8,670 4,100
12| 3,030| 3,530| 2,370| 1,980 7,070{ 20,300 22,000| 17,000| 8,250| 4,100
13| 2,800 3,530| 2,580 1,980 7,450| 19,200( 21,400| 29,800{ 7,850] 4,100
14| 2,800| 3,530 2,580| 1,460 7,070| 17,500 23,2C0| 39,700 7,450| 4,100
15| 3,030, 3,530| 2,580| 1,800 7,450 17,500 28,500| 37,000 7,070} 4,100
b2,500
16! 3,030\ 3,530( 2,370| 1,980 e 7,450( 17,500] 31,800| 29,200| 7,070( 4,100
17| 3,030| 3,530| 3,270| 1,460 . 7,850| 17,500 33,000| 24,300| 6,690| 4,100
18| 3,030| 3,530 3,270( 1,800 8,250, 18,600 31,800 22,000| 6,330( 4,100
19| 3,030| 3,530 3,270 2,370 8,250| 19,800 30,400 20,300 5,890| 3,810
20| 3,030| 3,530| 3,270| 2,580 8,250| 20,300 29,200 18,600 5,990| 3,810
21| 2,800| 3,530 3,030| 2,800 5,330f 8,250| 20,300f 27,900| 17,500| 5,650| 3,810
22| 3,030 3,530| 2,800 2,580 6,330 8,670{ 19,800| 27,300| 17,500| 5,650{ 3,530
23| 3,030{ 3,530| 2,580| 3,030 5,330 8,670 19,200 27,300| 16,500| 5,650 3,530
24| 3,030 3,530 3,030 2,800 5,530 9,.50| 18,100| 26,700} 15,400| 5,330| 3,530
25| 3,270 3,530| 4,100 3,030 5,330 11,400| 17,500| 24,900} 14,400 5,330 3,810
26| 3,270| 3,530| 3,530| 3,270 5,650 13,300| 17,500| 24,300 13,300{ 5,330| 3,810
27| 3,270| 3,530| 3,270| 3,030 5,990 13,300( 16,500 23,200| 12,800 5,0i0| 3,810
28| 3,270| 3,530| 3,530 | 2,800 5,990/ 14,400 18,100| 22,000 | 11,800| 5,010 4,100
29| 3,270 3,530| 3,530 | 2,580 - 5,990 13,800| 20,300{ 21,400| 11,400( 4,700| 4,100
30| 3,270| 3,270| 3,530 | 3,030 - 5,850 13,300| 21,400] 20,900} 10,900 4,700 | 4,100
31| 3,270 - 3,270 | 2,370 - 5,650 - {a2l,000( - 10,500 | 4,700 -

& No gage-heéight record; discharge estimated.
b Stage-discharge relatlon affected by 1lce.
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Discharge, 1n second-feet, of Missourt River at Fort Benton, Mont,, 1890-1918, 1948-49--Contlnued

1891-92
Day| Oct Nov. Dec. Jan. Feb, Mar. Apr. May Juns July Aug. Sept.
1 4,100f 4,700 6,690 4,400 5,330 27,900| 40,400| 8,670| 5,650
21 4,100 4,700{ 5,990 4,400( 5,330{ 27,300{ 43,200{ 8,250 5,650
3 ,100[ 4,700 3,810 4,400| 5,330{ 26,100| 45,300{ 8,250| 5,330
4 4,400 4,700 5,330 4,400 5,330| 24,900| 45,300| 7,850| 5,330
5. 4,400 4,700] 4,400 L b5,000{ 4.400] 5,330| 23,800 43,900 7,450) 5,330
6| 4,700 4,700 4,100 4,100| 5,650| 22,600| 42,500| 7,450{ 5,650
7{ 4,700 4,700| 3,530 4,100| 5,330| 21,400| 39,700| 7,070| 5,330
8( 4,700, 4,700 3,270 4,100{ 5,330| 22,000 36,300 7,070{ 5,330
9| 4,700, 4,700 2,800 4,100| 5,650| 23,200| 33,000 6,690 5,330
10| 4,700, 4,700 2,800 4,700{ 4,100| 5,330| 24,900| 31,100 6,690| 5,330
1L 4,700 4,700 3,030 4,700 4,100 5,330| 31,100| 29,200| 6,690| 5,010
12| 5,010{ 5,330 3,270 4,700 4,100{ 5,650| 46,800| 26,700| 6,330| 5,010
13| 5,010, 4,700 3,270 4,700 4,100| 5,990} 63,100; 25,500| 6,330| 5,010
14| s,010[ 4,100 3,270 5,010, 4,100/ 6,330| 65,800| 24,900 6,330 5,010
15| 5,010 4,100 3,530 5,010 4,400{ 6,690| 58,700| 23,800 5,990| 5,010

+ b3,500|} ba,000
16! s,010[ 3,270{ 4,700 5,010| 4,400| 7,070| 52,900{ 23,200| 5,650 5,010
17| s,010| 2,800 5,010 5,330 4,400{ 7,850{ 48,200{ 27,300| 5,650| 5,010
18| 5,010 3,030 5,010 5,010 4,400 9,110| 46,800{ 25,500 5,650| 5,010
19| 5,010 2,800, 5,010 5,010/ 4,700 10,500| 45,300} 18,100} 5,330 5,010
20| s,010] 2,580 5,330 4,700 5,010 11,400| 44,600| 17,000 5,330| 4,700
21| s,010 2,800 5,010 4,700 5,330| 12,300| 42,900| 15,900} 5,330| 4,700
22| 5,010 3,270 4,700 4,700 5,330| 12,800( 47,900 14,900 5,330| 4,700
23| 5,010[ 3,270 3,810 4,700| 5,330| 14,900| 44,600| 14,400| 5,330 a4,700
24| 5,010 3,530 3,030 4,700 5,330{ 16,500| 46,000| 12,800{ 5,330 a4,700
25| 4,700, 3,530 4,100 4,700/ 5,010 18,600/ 48,200) 12,300{ 5,330 | a4,700
26! 4,700 5,330 4,700{ 5,010| 20,300] 48,200 11,400| 5,330 | 4,700
5,010 6,690 4,700| 5,010| 22,600| 47,500 10,900| 5,330 5,010

28| 5,010 7,070( p4 000 4,700( 5,330| 24,900( 45,%00| 10,500 5,330 | 5,010
29| 5,010 7,070 ’ 4,700f 5,650| 26,100f 43,900| 10,000} 5,990 | 5,010
30| 5,010, 7,070 - 4,400| 5,330| 27,300| 41,800} 9,550! 5,650| 4,100
31| 5,010 - - 4,400 - 28,500 - 9,110 5,650 -
a No gage-helght record; discharge interpolated.
b Stage~discharge relation affected by ice,

1892-93
Day| Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 5,010 5,650 14,900 7,450} 21.400| 23,200| 7,070 4,700
2| 5,010 5,650 13,800 7,450| 22,000| 22,000| 7,070 4,100
3| 5,010{ 5,990 11,800| 7,850( 22,600( 21,400{ 6,690 4,400
4| 5,010f 5,990 10,000| 8,670{ 24,300| 20,300| 6,690 4,100
5| 5,330 5,990 L b4,000 8,670( 10,000} 24,900| 19,800} 6,330 4,100

s
6| 5,330} 5,650 8,250| 10,000| 25,500| 19,200| 6,330 4,100
7| 5,330] 5,990 8,250| 10,000| 24,900 19,200 5,990 4,100
8 5,330| 5,990 7,850 10,500 26,1001 18,100 5,850 4,100
9| 5,330 5,650 7,850{ 11,400| 27,300 17,500} 5,650 4,100
10| 5,330 5,990 7,850| 13,300| 28,500} 17,000 | 5,330 4,400
i1} 5,010f 5,650 5,330 7,450( 14,900( 29,800 16,500 5,330 4,400
12 5,010| 5,650 5,650| 7,070! 15,400} 32,400 16,500 5,330 4,700
13 5,330| 5,650 5,530 | 6,690} 17,500 33,700} 15,400 | 5,010 4,700
14 5,650| 5,650 5,530 | 6,690 19,200 | 34,400 14,900 | 5,010 4,700
15| 5,990 5,650 v4,000 163,500 [t 3, 000 5,990 | 6,690} 20,300 35,000} 14,400 | 5,010 4,700

f , B

16| 5,990| 5,650 5,650 | 6,330| 22,000 35,600 | 13,800 | 5,010 4,700
17( 5,990 5,650 5,330 { 6,330 24,300 | 35,600 { 13,300 | 5,010 4,700
18| 5,990 5,330 5,010 | 6,330| 27,900 | 35,600 | 12,800 | 4,700 4,700
19| 5,990| 5,330 5,010 | 5,990 30,400 | 35,000 | 12,300 | 4,700 4,700
20) 5,990 5,010 5,010 5,990| 31,100 { 33,700 | 12,800 | 4,700 5,010
211 5,990| 5,330 5,330 | 5,990} 31,100 | 33,000 | 11,400 | 4,700 5,010
22| 5,990f 5,330 5,330 | 5,990 | 30,400 | 32,400 | 10,900 | 4,700 5,330
231 '5,990| 5,650 5,330 | 5,990 | 27,900 | 31,800 | 10,500 | 4,400 5,330
24| 5,99 5,650 5,330 | 5,990 | 26,700 | 30,400 | 10,000 | 4,700 | 5,330
25| 5,990| 7,450 5,650 | 6,330 24,300 | 28,500 [ 9,550 | 4,700 5,330
26! 5,650 5,990 | 6,690 | 22,600 | 27,300 | 9,110 | 5,010 5,330
27 5,650 7,070 | 6,690 | 20,900 | 26,100 | 8,670 | 5,010 5,330
28| 5,650[%p4,500 7,850 | 7,070 | 19,800 | 24,900 | 8,250 | 5,010 | 5,330
29] 5,650 - 9,550 | 7,450 | 19,200 | 24,300 | 8,250 [ 4,700 | 5,330
30| 5,650 - l10)500| 7,450 | 19,200 | 24,300 | 7,850 | 4,700 | 5,330
31| 5,650 - - 111,800 - 20,300 - 7,450 | 4,700 -

b Stage-dlscharge relation affected by ice.
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-49--Continued

1833-94
Day| Oct. Nov Dec. Jan. Feb. Mar, Apr. Hay June July Aug. Sept.
1 5,650 7,070 12,800{ 24,300} 47,500/ 26,100 9,550 5,330
2 5,650 7,070 14,900[ 22,600| 48,200 24,900 9,110 5,330
3| 5,650 7,070 12,800] 20,900 29,000 24,300 8,250| 5,330
4| 6,8%)| 7,070 11,400/ 19,800 50,500| 23,800 8,25¢| 5,330
5 6,690 7,070 11,800( 198,200} 52,100{ 23,800 7,850 5,330
6 6,630 6,690 10,500f 18,100} 53,700/ 23,800 7,850 5,330
7| 6,690 6,690 9,550| 17,000| 54,500| 23,860| 7,450| 5,650
8 6,690 7,070 9,550 16,500{ 55,300| 23,200 7,850| 5,990
9| 6,69 7,070 10,500! 16,500| 54,500| 22,600{ 7,850 5,930
10 6,690 7,070 10,500| 17,500{ 51,300( 22,000 7,850 5,990
11| 6,690 7,070 10,500| 18,600| 49,000 20,300{ 7,850 5,990
12| 6,690 7,070 b5,000| 10,500| 19,200 46,800| 19,800 7,850{ 5,990
13 7,070 7,070 10,900{ 19,800{ 45,300| 18,600 7,450 5,890
14 7,070 7,070 11,800( 20,300] 43,200] 18,100 7,450 5,650
15 7,070 6,690 11,800| 2z,600| 39,700} 18,100 7,450 5,650
b4,500[} b3,5001} ba,000 o
16 7,070 6,690 10,900f 25,500 37,000| 18,100 7,450 5,650
17| 6,690, 6,690 11,400f 29,200{ 35,000{ 17,000{ 7,070} 5,850
18 6,690 5,650 11,400f 30,400| 33,000| 15,900 6,690 5,850
19 6,690 5,650, 10,9001 31,100| 31,800( 15,400 6,690 5,650
20 6,690 5,330 10,500| 32,400( 30,400| 14,900 6,690 5,650
21 6,690 5,010 10,000} 23,000| 29,800). 13,800 €,330 5,850
22 6,690 4,400 10,500; 34,400| 29,8001 13,300| 6,330| 5,650
23| 6,690 3,810 11,800! 35,600| 29,800 12,300 5,990| 5,650
24| 6,690 3,530 5,650| 14,400| 38,300} 28,500 11,800 5,990 | 5,650
25! 6,690| 4,100 5,990) 17,000| 39,700| 28,500 11,400 5,650 | 5,990
26 6,690 4,400 6,690| 19,200| 41,100 28,500 10,900 5,650 5,990
27 7,070 4,400 6,330| 22,600| 42,500 27,300 10,500 5,650 5,650
28f 7,070 3,810 5,990 | 24,900| 43,900 27,300] 9,550 | 5,330 | 5,650
29| 7,070| b4,000 - 7,850| 25,500 44,600 27,300| 9,110 5,330 | 5,650
30 7,070 14,000 - 9,110} 25,500| 46,000} 27,300 9,550 5,330 5,650
31} 7,070 = - 10,900 - 46,000 - 9,550 | 5,330 -
b Stage-discharge relation affected by ice.
1894-95
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Juns July Aug. Sept.
1 5,650 6,330} 5,990 1,980 9,550 15,900 16,500| 16,500 4,700 3,530
2 5,990 6,330 5,990 1,980 9,110 16,500 15,900{ 15,300 4,700 3,530
3 5,990 6,330] 5,930 2,170 8,250 17,000| 14,900| 15,400 4,700 3,530
4 5,990 6,330 5,330 7,450| 17,000{ 14,500| 15,400| 4,700f 3,270
5| 5,990 6,330 4,700 7,450| 17,000{ 14,500| 15,400| 4,700| 3,270
6| 5,990 6,330] 4,100 7,450 17,000| 14,500| 14,900 4,700| 3,270
7 5,990 6,330 4,400 . 7,070 17,000/ 15,400| 13,800 4,400 3,530
8 5,990 5,990 4,700 b4,000 7,070| 16,500| 17,500( 13,300 4,400 3,530
9 6,330 5, 990! 4,100 6,690 15,900| 18,600| 13,300 4,400 3,530
10 6,330 5,990] 4,100 6,690/ 15,900| 18,600| 12,300| 4,400| 3,530
11| 6,330 6,330 4,100 6,690| 16,500/ 18,100| 12,300{ 4,400( 3,820
12 6,330 6,330 4,100 7,070| 16,500} 18,600{ 12,300 4,400 3,810
13 6,330 6,330 4,400 7,450] 15,900} 20,300| 11,400 4,100 3,810
14 6,330 6,330 4,700 7,850{ 15,400 20,900} 10,500 4,100 3,810
15 5,980 6,330 4,400 7,850| 15,400| 21,400 9,550 4,100 3,810
3,500
16| 5,990 6,690 3,030 3,810 8,250| 15,400| 20,900 8,670{ 3,810) 4,100
17 5,990 6,330 4,700|3 2,500 4,100 8,670} 15,400] 20,900 8,250 3,530 4,100
18 5,990 6,330 5,010 4,100 9,110| 15,900 20,900 8,250 3,530 4,400
19| 5,990| 6,330| 4,400 4,100| 9,550] 15,900 19,800 7,850| 3,530 ¢,400
20 5,990 6,330 4,700 4,700 9,550} 15,300} 18,600 7,450 3,030 4,400
21{ 5,990 6,330} 4,700 5,650 | 10,000} 16,500 17,500] 7,070} 3,530 | 4,400
22 5,990 5,990 5,010 6,330 | 10,000} 17,000} 16,500 6,690 3,530 4,400
23 5,990 5,980 5,650 7,070| 10,000 17,500 | 15,900 6,330 3,270 4,400
24 5,990 6,690 5,330 7,850 | 10,000} 18,100 16,500 6,330 3,270 4,400
25 5,990 5,990 5,330 7,450 | 10,500| 19,200 | 16,500 5,990 3,270 4,400
26| 5,990 5,990 5,650 7,450 | 10,500 20,300 | 16,500 | 5,650 [ 3,270 | 4,700
27| 5,990 5,990| 5,930 7,850 | 11,400 19,200| 17,000 | 5,650 | 3,270 | 4,700
28| 6,330 5,990] 5,990 7,850 | 12,800 18,100 | 17,000 5,010 | 3,270 | 4,700
29 6,330 6,330 5,010 - 8,670 | 13,800 17,500 | 17,500 5,010 3,530 4,700
30 6,690 6,330 1,800 - 10,000 | 14,800{ 17,500} 17,000 5,010 3,530 4,700
31 6,690 - 2,580 - 10,000 - 17,500 - 4,700 3,530 -

b Stage-discharge relation affected by ice,
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont.,
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1890-1918, 1948-49--Continued

1895-96

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4,700 4,400 3,530 6,330| 6,330{ 23,800| 26,100| 7,070
2 4,700 4,400 3,530 5,650 7,070( 24,300| 24,300 7,070
3| 4,400 4,400 3,530 5,650{ 7,450] 25,500( 24,300| 7,070
4| ¢,400] 4.400| 3,270 5,330| 7,450{ 27,900| 23,200| 6,690
5 4,400 4,400 3,270 5,330| 7,450{ 30,400| 22,000 6,690
6| 4,700 4,400 2,800 5,010 7,850{ 31,100} 21,400 6,690
7| 4,700 4,400 2,580 b4,500] * 5,010f 8,250 32,400 20,300)| 6,330
8| 4,700, 4,100 2,800 ’ 4,700 9,110{ 33,700{ 18,600| 6,330
9| 4,700| 4,100 2,800 5,010] 10,500| 33,700{ 17,000| 5,990

10| 4,700 4,100 3,270 5,010( 11,800| 35,000 16,500 5,990

11 4,700, 4,100/ 3,810 5,330 11,800| 35,000| 15,400 | 5,990

12| 4,700 4,400 4,700 5,350| 12,300 34,400 14,400} 5,990

13| 4,400 4,400/ 5,010 5,330| 12,300 34,400{ 13,300| 5,990

14| 4,400 4,400 4,400 5,330| 11,800 35,800 12,800| 5,650

15| 4,400, 4,400 5,650 4,400 5,330| 11,800| 37,000{ 12,300 5,330

b2,5001{} be,000 $ 28,000

16 4,400 4,700 2,800 5,010} 5,330| 11,400( 38,300| 13,300

17 4,400, ¢,700| 2,580 5,010/ 5,330 11,400| 39,000} 13,800

18| 4,4000 4,700{ 3,530 5,330 5,330 10,900 39,700 12,800

19| 4,400] 5,010| 3,530 5,330| £,330| 10,500| 39,700} 12,300

20| 4,400] s5,010{ 3,270 6,330 5,330| 10,500| 40,400} 11,400

21§ 4,400 5,010| 3,270 7,070| 5,330} 10,900} 40,400 | 10,900

22| 4,400| 5,010\ 3,270 7,070 5,330 10,900 40,400 | 10,500

23| 4,400; 3,530| 3,530 6,330| 5,330| 10,500 | 40,400 | 10,000 {{_~ 4oq

24| 4,400 2,370| 3,530 ,690| 5,330| 10,500 39,700 | 9,550 |(2°*

25| 4,400{ 2,580| 3,270 7,070 5,330 10,900 39,700 ( 9,110

26| ¢,400| 2,800| 3,030 7,450] 5,650 11,800 37,600 | 8,670

27! 4,400 2,580| 2,800 7,450{ 5,650| 12,800 | 35,600 | 8,250

28| 4,400 2,800| 3,030 7,450} 5,650| 14,400 33,000 | 7,850

29 4,400} 2,800 7,450( 5,990} 14,900 29,800 7,450

30| 4,400 z,soo}bz,voo - 6,690| 5,990 15,900} 27,300 [ 7,450

21| 4,400 - - 6,690 - 17,500 - 7,070 -

at Townsend.

b Stage-discharge relatlion affected by ice.

.

a No gage-helght record; discharge computed on basls of weather records and records for statlon

1896-97
Day] Oct. Nov Dec. Jan. Feh., Mar. Apr, May June July Aug. $pt.
1 10,900{ 20,900| 23,200| 13,800} 5,010 2,800
2 9,110 17,000| 23,200{ 13,800| 5,010| 2,800
3 8,250 17,500| 23,800| 13,300| 4,700} 2,800
4 7,450| 18,100| 24,300| 13,300| 4,400| 2,800
5 7,070| 19,200| 23,800( 13,800{ 4,400| 2,800

> b4 ,000
6 6,690| 20,300| 22,600| 14,900| 4,400| 3,030
7 6,690| 22,000| 21,400| 14,900 4,100 3,030
8 7,070| 24,300| 19,800| 15,400} 4,100{ 3,030
9 6,690] 24,300| 17,500| 14,900| 3,810] 3,030
10 6,690| 23,800| 17,000| 13,800} 3,810| 3,270
11 7,070| 23,800| 16,500{ 12,800 4,100) 3,270
12 8,670| 22,800| 16,500| 11,800| 4,100| 3,270
13 9,110 21,400| 15,900} 10,900| 3,810 3,270
14 9,550} 20,900| 14,900} 10,000 3,810| 3,530
15 . - i 10,000| 19,800} 14,400} 9,550| 3,810} 3,530
a7,;000 5,000 |}a6,000 {#b4,000 [3b4,000 b4 ,H00}

. ass ! ’ aad 't 10,900| 20,3u0{ 15,400| 8,670 3,810| 3,530
17 11,400| 21,400| 18,100| 8,670| 3,530 3,530
18 11,800| 23,800| 17,500| 8,250| 3,530| 3,530
19 11,800| 24,900| 17,,00| 8,250| 3,530} 3,530
20 14,400| 26,100 16,5,00| 8,250| 3,530| 3,530
21 * 15,400| 26,700 16,500| 7,850{ 3,270 | 3,530
22 17,000( 27,300 18,100 7,450 3,270 3,530
23 L bs,500] 17,500| 27,300| 16,500 | 7,070 3,270 | 3,530
24 15,900| 26,700{ 15,900 7,070 | 3,030 | 3,530
25 11,400 26,700 | 15,400 | 6,690 | 3,030 | 3,530
26 7,450| 13,800| 26,100 14,900 | 6,690) 3,030 3,530
27 8670] 14,100 26,500 | 14,900 | 6,330 | 3,030 [ 3,530
28 10,000| 15,900 253500 | 17,000 5,990 | 3,030 | 3,530
29 - 11,400 17,000 | 24,900 | 14,900 | 5,650 { 3,030 | 3,530
30 - 17,000| 17,500 | 24,900 | 14,400 | 5,330 | 2,800 | 3,530
31 - - 13,300, - 23,800 - 5,330 | 2,800 -

a No gage-height record; discharge computed on basis of weather records and record: for station

at Townsend,

b Stage-discharge relation affected by lce.
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Discharge, in second-feet, of Missouri River at Fort Benton, Mont.,

1890-1918, 1948-49--Continued

1897-98
Day| Oct. Nov Dec. Jan. Feb. Mar Apr. May June July Aug. Sept.
1| 3,530 4,700 4,400| 16,500| 34,400{ 21,400| 6,330 4,100
2| 3,530 4,700 s.000| 5,650/ 14,900| 34,400| 23,200| 6,330| 4,400
3| 3,530| 4,700 3,500 4,500 4,000 ’ 6,330| 14,400| 35,600| 24,300| 5,990| 4,400
4| 3,530 4,700 5,990| 13,800| 35,600| 23,200| 5,990 4,400
5| 3,530] 4,700 5,990 5,990| 13,300| 35,Q00{ 22,600| 5,650| 4,400
6] 3,810{ 4,700 5,9%0| 5,990{ 12,800} 35,000| 20,300] 5,330| 4,400
T| 3,810f 4,700 5,990| 5,990| 12,300{ 35,000{ 19,200| 5,330| 4,700
8{ 3,810| 4,700(} 4,500 5,650 6,330| 11,800 33,700| 18,100 5,330 | 4,700
9| 3,810 4,700 5,330 5,990{ 12,300| 33,000 17,500| 5,010 4,700
10| 4,100| 4,700 5,530| 1,070| 12,300} 33,000|'17,000| 5,010} 4,700
> 4,000 L 5,000
11| 4,100f 4,700 5,330 8,670| 12,300 32,400| 15,900 4,700 4,700
12| 4,100| 4,700 5,330| 9,550 13,300| 31,800| 14,900| 4,700| 4,700
13| 4,100 4,700y 4,000 5,010| 10,000 15,400| 31,800| 14,400( 4,700} 4,700
141 4,100| 4,700 5,010 | 10,500 16,500] 32,400| 13,800 4,700| 4,700
15| 4,100| 5,010 4,700 | 10,900| 22,600| 32,400| 13,300 4,400 4,400
16| 4,400 5,010 4,700 11,800| 26,700 32,400| 13,300{ 4,400| 4,400
17| 4,4000 5,010 l 4,700 | 12,300| 27,300| 33,700| 13,300 4,400| 4,400
18| 4,400 5,330[b 3,000 fp 4,500 |} 4,000 | 4,700/ 12,300 29,200| 35,000| 13,800 | 4,100 | 4,400
19| 4,400 5,330 4,700| 12,800/ 31,800{ 35,000| 12,300 4,400| 4,100
20| 4,400 5,330 4,100 | 12,800 33,000{ 37,600 11,400 4,400 4,100
21 4,400 5,330 4,100 13,300| 32,400| 37,600 10,9060| 4,400 4,100
22| 4,700| 5,330 2,800 | 13,800| 30,400| 37,000} 10,900 | 4,400} 4,100
23| 4,700 3,270 4,500 | 3,270| 13,800| 28,500| 35,600| 10,500 | 4,400 4,100
24} 4,700] 3,270 3,270 | 13,300| 27,900| 33,000} 10,500 4,400) 3,810
25| 4,700 2,800 2,580 | 13,300| 27,900 31,100| 9,550 4,100{ 3,810
26| 4,700| 5,010|f %2590 f 4,000 2,170 | 13,300] 27,300| 27,900{ 9,110| 4,100| 3,810
27) 4,7001 3,810 2,370 | 14,400| 27,300| 26,700} 8,670| 3,810} 3,530
28| 4,700 6,000 | 5’370 | 15,900 | 29,800 24,900| 7,850 3,810 3,530
29| 4,700 3,500 - 1,800 | 15,900{ 33,700} 23,800 7,450 3,810| 3,530
30| 4,700 - 5,650 | 16,500| 36,300 21,40C| 7,070 4,100 3,530
31{ 4,700 - - 3,810 - 35,000 - 6,330 | 4,100 -
Note.--Stage-discharge relgtion affected by ice Nov. 28 to Mar. 4.
1898-99
Da, 30*. . Nov. Dec Jan, Feb. Mar. Apr. May June July Aug. Sept.
1| 3,810 5,330 4,100 12,300| 29,200} 40,400 10,500 6,330
2| 4,100 5,330| 4,100 12,300| 29,200 39,000| 10,500 5,990
3| 4,400 5,330| 4,100 3,000 3,500} 11,400| 30,400 37,600 10,000} 5,990
4| 4,400{ 5,330 4,100 ‘ 10,900| 33,700 36,300 10,000 5,990
5| 4,400 5,650| 4,100 | 11,400| 35,000 35,300 9,110 5,650
2,500
6{ 4,400| s5,650| 4,100 5,000} 10,900| 35,000 35,600 9,110| 5,650
7! 4,400( 5,330| 4,100 7,000| 11,400] 35,000 | 33,000| 8,670 | 5,650
8| 4,400| 5,330 3,500 8,000 11,800 34,400 | 31,800 | 8,670 | 5,650
9| 4,400| 5,330 9,500| 13,800| 33,700 | 29,800 | 8,250 | 5,650
10| 4,700( 5,330 11,000 16,500 | 33,000 | 28,500 | 8,670 | 5,650
1| 4,700| 5,330/} 3,500 12,000 19,200 | 32,400 | 26,700 | 8,670 | 5,330
12| 4,700 5,010 13,000 | *20,900 | 31,800 | 26,100 { 9,110 | 5,330
12| 4,700 5,010 3,500 14,000 | 22,000 | 31,100 | 24,900 { 9,550 | 5,330
14| 4,700{ 5,010 15,000 | 22,600 | 32,400 | 23,800 | 9,550 | 5,330
15| 5,010 5,010 0o 15,000 | 22,000 | 32,400 | 23,200 | 9,110 | 5,330
3,5
16| 5,010{ 5,010 14,400 | 22,000 | 33,000 | 22,000 | 8,670 | 5,330
17| s5,010{ 5,010 L 13,300 | 21,400 | 35,000 | 20,900 | 8,670 | 5,330
18| 5,010( 5,010 4,000 |3 4,000 12,300 | 20,300 { 37,000 | 19,800 | 7,850 | 5,330
19| 5,010| 5,010 12,300 | 19,800 | 38,300 | 18,600 | 7,850 | 5,650
20| s5,010| 3,270 8,670 | 20,300 | 39,000 | 17,500 | 7,450 | 5,650
21| 5,330| 2,580 10,000 | 20,900 | 39,700 | 17,000 | 7,450 | 5,650
22| 5,330 2,370 10,900 | 21,400 | 39,700 {15,900 | 7,450 | 5,650
23| 5,330 2,370 L 4 500 11,800 | 21,400 | 39,000 {15,400 { 7,070 | 5,650
24} 5,330| 3,030 4 11,800 | 21,400 |398,700 14,400 | 7,070 [ 5,330
25| 5,330 3,270 3,500 12,300 | 22,600 [41,100 [13,800 | 6,690 | 5,010
26| 5,650| 3,270 12,300 {24,900 |43,900 [13,300 | 6,690 | 5,010
271 5,650t 3,030 13,300 | 28,500 {46,000 {12,800 | 6,690 | 5,010
28| 5,650 2,800 3,500 13,800 {29,200 [45,300 12,300 | .6,690 | 5,010
29} 5,330 3,030 ’ - 13,800 |29,200 |43,200 |11,400 | 6,890 5,010
30| 5,330| 5,330 - 13,300 {29,800 {41,800 |10,900 | 6,690 | 5,010
31| 5,650 - - - 29,800 | - 10,500 | 6,330 -

Note.--Stage-discharge relation affected by ice Dec. 8 to Apr. 15.
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Discharge, in second-feet, of Missourli River at-Fort Benton, Mont., 1890-1918, 1948-49--Contlnued
1899-1900
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| s5,010{ 6,330 5,630
2| 4,700{ 5,990 5,990
3| 4,700| 6,330 5,990[y 4,000 5,000{¢ 7,000(p14,000|¢ 25,000} 7,000 * 3,000
41 4,700 6,690 5,650
5| 4,700{ 6,330 | 5,330
6| 4,700 6,690 | 5,330
'é 4,783 6,690 o |
4,7 6,690 8,500 |¢ 9,000(p17,000|p23,000|f 5,500
s| slowo| sles0 Jf 0% ( ’ ’ ’ ’
10| 4,700 6,690 U
4,000
11 4,700| 6,690
12{ 5,010 5,330
13 5,010| 6,330 5,500 > 9,000 23,000 |#18,000 | 4,500
14! 5,330/ 6,690
15| 5,330, 6,330
L 4,500 L 8,500 } 2,700 [ 3,500
16| 5,650 6,690 r
17} 5,990 6,690
18 5,990| 6,690 28,000}f 14,000 .
18! 5,990 6,690
20| 5,990 6,330
> 7,000
21| 5,990 6,330
22 5,990 6,330
23| 6,330; 6,330 [4 5,000 10,000 11,0000( - o0
24| 6,330 6,330 ,
25| 6,690 6,330 , 5,500
4,500 26,000
26 7,450{ 6,330 ’
27| 7,850{ 5,990 12,000
28| 7,450{ 5,990 , 9,000 4,000
29| 7,070 5,990 || 4-909) - 7’5°°J i
30| 7,070] 5,990 -
31 7,07 - - - - -

Note.--No gage-height record Jan. 1 to Sept. 30; discharge computed on basis of weather records
Stage-discharge relation affected by ice Dec. 7-31.

and records for station at Townsend.

L ]
1900-1901
Day| Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4,700| 12,800| 26,100 10,900| 2,800 2,170
2 4,400{ 13,300| 26,100{ 10,000| 3,030| 2,170
3 pas,000 4,400| 15,400| 24,900{ 9,550| 2,800} 3,030
4 4,400| 24,900| 23,800{ 9,110| 2,580| 2,800
5 4,400| 28,500/ 22,600| 8,670| 2,580| 2,580
bb2,500 [303,000 [pb5,000
[ . 4,400| 27,900 21,400 8,250 2,580| 2,580
7 4,400| 26,700| 20,300| 7,450| 2,580| 2,580
8 La4,500 4,400| 24,900 18,600 7,450| 2,580| 2,580
9 4,700{ 23,200| 17,000| 8,250| 2,580| 2,580
10 4,400| 22,800| 17,000] 7,450| 2,580| 2,580
¥ad,500
11 4,400{ 20,900| 18,500| 7,070| 2,580 2,580
12 ;}bs,ooo 4,700| 19,800| 15,900| 6,690 2,580 2,580
13 4,700| 20,300| 15,400} 6,330| 2,370| 2,580
14 5,990 | 4,700{ 20,900 14,900| 5,990| 2,3707 2,580
15 . 5,650 | 5,010| 21,400 14,400| 5,890 2,370 | 2,580
a4,500 3,500
16 5,330 | 5,010| 22,000 14,400| 5,650 | 2,170 | 2,580
17 5,330 { 5,330 23,200{ 13,800| 5,330| 2,170{ 2,580
18 5,330 | 5,330 26,100} 13,300{ 5,330 2,170 | 2,800
18 Sb4 ,000 5,330 5,330 | 28,500 13,300| 5,010{ 2,170} 2,800
20 5,330 | 5,330 28,800{ 12,800 | 4,400 2,170 | 2,800
%a.3,500 (b 5,000 .

21 5,330 | 5,990 29,800 12,300 | 4,100| 2,170 | 2,800
22 - 5,010 | 6,690| 29,800 11,800 | 4,100| 2,170 | 2,800
23 03,000 | 5,010 7,450 | 30,400 | 11,800 3,810| 2,170 | 3,030
24 5,010 | 8,670| 30,400 { 11,400 | 3,530 | 2,170 | 3,030
25 5,010 | 9,110 | 29,800 | 10,900 | 3,270 | 2,170 { 3,030
26 4,700 | 10,000 | 29,200 | 11,400 | 3,550 | 2,170 | 3,270
27 3,810 }b-’:,SOO 4,700 | 10,9001 27,900 | 11,400 | 3,270} 2,170 | 3,270
28 6,000 § 4 opp | 35530 4,700 | 10,900 | 27,300 | 21,400 | 3,030 | 2,170 | 3,530
29 ’ 3,530 - 4,700 | 11,400 26,700 | 10,900 | 3,030 | 2,170 | 3,530
30 3,530 - 4,700 | 11,800 | 26,700 | 10,900 | 2,800 | 2,170 | 3,530
31 - 3,530 - 4,700 |« - 26,700 - 2,800 | 2,170 -

a No gage-helght record; discharge computed on basis of weather records and records for station
at Townsend.
b Stage-discharge relation affected by ice.
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont.,

1890-1918, 1948-49--Continued

1901-2
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 3,530 3,530 4,100 3,530 3,530 6,690{ 27,300| 11,8n0| 5,330 3,030
2| 3,530 3,530| 4,100| 3,530 3,530 7,070/ 29,800( 11,800| 5,010( 3,030
3| 3,530 3,530[ 4,100 3,530 3,530/ 7,070| 30,400 15,900| 4,700( 3,030
4| 3,530 3,530 4,100| 3,530 3,270 7,070| 29,200( 14,400| 4,400 2,800
5| 3,530 3,810\ 4,100 3,530 3,270 7,450| 27,300| 15,900 4,100( 2,800
6| 3,530 3,810\ 4,100 3,530 3,270 7,450| 26,700( 14,900| 3,810[ 3,030
7| 3,530 3,810| 4,100 3,810 3,530 7,450 23,800| 14,900| 3,810( 3,030
8| 3,530 3,810 4,100| 4,100 b3,500 | 3,530| 7,850| 22,000| 14,900| 3,530| 3,030
9| 3,530 3,810 3,810{ 4,400 3,530 7,850| 20,300| 14,900| 3,530 3,030
10| 3,530 3,810 3,530| 4,700 25.000 3,530\ 8,250| 20,300| 14,900 3,270| 2,800
11| 3,530| 3,810 2,800| 4,400|f 5,810| 8,250| 20,300| 13,800| 3,030| 2,800
12| 3,530[ 3,810{ 2,800| 4,400 3,810 9,110| 20,300 12,800 | 3,030 | 2,800
13| 3,530, 3,810{ 2,580| 4,100 4,100 9,550| 20,300 11,800 | 3,030 2,800
%g 3,530 3,810 2,580 3,810 3,810} 10,500| 20,900 | 11,400 | 3,030 | 2,580
3,530| 3,810| 2,370 3,530 3,810| 13,300 20,900 | 10,900 | 3,030 | 2,580
16| 3,530| 3,810 2,370| 3,530 3,530} 3,530 18,100 20,300 | 10,500 | 3,030 | 2,370
17| 3,530| 3,810 =z.370| 3,030 3,530 | 3,530| 20,300 | 20,300 | 10,000 | 3,030 | 2,570
18 3,530 3,810| 2,580| 2,580 3,530 | 3,530 21,400{ 19,800| 9,550 | 2,800 | 2,580
%g gggg g,gig g,ggg g,ggg g,gig 3,530| 22,6001 18,600 | 9,550 | 2,580 | 2,580
B s , B , 3,810 23,200 18,100 | 9,110 2,580 | 2,800
21} 3,530) 4,100 2,580( 2,370 3,8101 4,100( 26,100{ 15,900 | &,670| 2,580 [ 3,030
221 3,530 3,810 =2.580| 2.370 4,100 | 4100| 31,800 | 14,900 | 8,250 | 2,800 | 3,030
23| 3,530 3,810] 2,800 4,100 4,400 29,800 | 13,800 | 7,850 | 2,800 | 3,030
gg gggg g,g%g 2;238 o i,%gg 5,010 26,700 | 12,800 | 7,850 | 2,800 [ 2,800
s , 13,500 4, 5,990 | 24,900 | 12,800 | 7,450 | 3,030 | 2,800
26! 3,530| 4,100( 3,530{ly> 500 3,810 6,690 | 22,600 | 12,800 | 7,070 | 3,030 | 2,800
27| 3,530| 4,100 3,530( "’ 3,810 5690 | 22,000 | 12,800 | 6,690 | 3,270 | 2,800
28 3,530 4,1001 3,810 3,5301 5,690 | 22,600 12,300 | 6,690 | 3,270 | 2,800
29 5.538 4,1004 4,100 - 3,530 | 6,690 | 23,800 | 11,800 | 6,330 | 3,530 | 2,580
gg 2’?20 3,810 g,gég - g.ggg 6,690 | 25,500 [ 11,800 | 5,990 | 3,270 | 2,580
s - , - s - 26,700 - 5,650 | 3,270 -
b Stage-dlscharge relation affected by lce.
.
1902-3
Day| Oct. Nov. Dec. |. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 2,800 9,550| 10,500| 18,100 14,900} 5,650 3,030
2| 3,030 10,000} 10,500| 20,900! 14,900| 5,990 2,800
3| 3,270 10,000 10,000} 23,200] 15,900; 5,650| 2,580
4| 3,330 9,110{ 9,110| 24,300 17,000{ 5,330| 2,580
5| 3,530 7,850\ 9,110 26,700} 18,100 5,330| 2,580
\ 4,000 \ 3,200
6| 3,530 ’ . 7,070 9,110{ 27,900} 17,000 5,330 2,800
7| 3,810 6,330 9,110| 28,500| 16,500 5,010 2,800
8| 3,530 5,9¢0| 9,550| 29,800 15,900| 4,400 | 2,580
9| 3,530 5,650| 10,500 30,400 | 15,400 | 4,400 | 3,030
10| 3,530 5,650| 10,000{ 30,400 | 14,400 | 4,400 | 3,030
11| 3,810 5,650( 16,500 29,200 | 13,800 4,400 | 3,030
12| 3,810 5.990| 10,500 | 28,500 | 13,300 | 3,810 | 3,530
13| 3,810f% 4,300 6,330| 10,500 | 28,500 | 12,800| 3,810 3,530
14| 3,810 6,330| 10,500} 28,500 11,800} 3,530 | 3,530
15| 3,810 5 6,690 | 11,400 | 28,500 | 10,900 | 3,270 | 34810
3,500{} 4,000} 3,500
16| 3,810h . ! ’ ’ 6,330| 12,300 | 27,300 | 10,500 | 3,530 | 3,530
17| 3,810 6,330| 13,300 | 26,700 | 10,000 | 3,530 | 3,530
18| 3,810[ 5,000 6,330 | 14,900 | 26,700 | 9,110 | 3,270 | 3,530
19| 3,810 4.000| 623301 15,900 26,100 | 8,250 | 3,050 | 3,530
20| 3,810 4 6,330 | 15,400 | 25,500 | 7,850 | 3,030 3,270
21| 3,810 65,3301 15,400 | 24,300 | 7,850 | 3,030 | 3,270
22| 3,810 6,690 | 15,400 | 22,800 | 7,850 | 3,270 | 3,030
23| 3,810/% 4,500 7,070| 15,400 | 22,000 | 7,850 | 3,530 | 3,270
24| 3,810 7,450 14,900 | 20,900 [ 7,450 { 3,530 | 3,270
25| 3,810 7,850 | 14,400 | 19,800 | 7,070 | 3,530 | 3,530
26| 3,810 6,250 13,800 | 19,200 | 6,690 | 3,270 | 3,530
27| 3,810 8,670 { 14,400 | 18,600 | 5,990 [ 3,530 | 3,530
28| 3,810/% 3,700 6,330 | 9,110 | 15,400 | 18,100 | 5,330 | 3,530 | 3,810
29| 3,810 - 9,110 | 10,000 | 15,900 | 17,000 | 5,010 | 3,530 | 3,810
30| 4,100 - 10,500 | 10,500 | 16,500 | 15,900 | 4,700 | 3,270 | 3,530
31| 4,100 - - 9,550 - 17,000 | - 5,990 | 3,270 -

Note.--No gage-height record Nov. 1 to Mar. 1b; di.charge

ords, weather records, and r4cords for station at Cascade,
ice Mar. 18-27.

computed on basis of power plant rec-
Stage-discharge relatlon affected by
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1890-1918, 1948-49--Continued

R 1903-4
Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3,810 5,990 17,000( 25,500| 14,900{ 5,650 3,810
21 3,810 5,990 17,500 24,900 14,900 5,330| 3,810
3 2,100 > 6,000[> 4,500 4,500|8 5,500 5,990 17,500{ 25,500| 14,400| 4,700 3,810
4| 4,100 7,450( 17,500| 26,100| 14,400 5,010| 3,810
5 4,400 4,500 9,110 17,000 26,700 13,300 5,010 3,810

4 El
6 4,400 8,250 17,000{ 27,300{ 13,300} 5,010 3,530
7 4,400 7,070} 17,500| 27,300{ 12,800| 5,010| 3,270
81 4,400 5,000 6,690| 18,100| 26,700 11,400| 4,700! 3,270
9 4,400 6,690| 18,100 26,100| 10,%00| 4,700| 2,800
10 4,400 6,330 17,500| 25,500| 10,500| 4,700 2,800
> 5,000[> 4,000[> 7,000
11 4,700 6,330 17,000 24,900{ 10,900 4,700| 2,800
12 4,700] 7,850} 16,500| 24,900| 10,900 5,010 2,800
13 4,706y 4,000[% 4,000 8,670} 16,500| 24,300| 11,400 5,010| 3,030
14 5,010 9,110} 16,500| 23,800| 10,900| 4,700{ 3,030
15 5,010 10,000{ 16,500( 23,200({ 10,000{ 4,400( 3,030
16 4,700 11,800 15,900| 22,600| 9,550| 4,400| 3,030
17 5,010 12,300{ 15,900{ 21,400| 10,000} 4,100| 3,030
18 5,0101% 3,000[p 5,000 L 4,500(3 6,000| 11,400{ 16,500| 21,400( 10,000 4,100 3,270
19 5,010 10,900| 17,500{ 21,400} 9,550, 3,810 3,270
20 4,700 £.000 10,900{ 18,100| 21,400 9,110( 3,530| 3,270
4 s :
21 4,700] 10,900( 19,200{ 21,400( 8,670 3,530 3,270
22 4,700 1,800| 20,300| 21,400| 7,850 3,270 | 3,270
23 4,700 5,000 5,000| 12,800( 22,600| 21,400 8,670| 3,530 3,270
24 4,700 13,800| 25,500 20,900| 8,250| 3,530 3,270
25 4,700, 13,800( 27,300 20,900( 7,850( 3,530{ 3,270
6,000 5,000 ;

26 4,700 ’ 13,800| 26,700| 19,20¢| 7,450| 3,530 3,270
4,700 4,500] 14,400} 27,300/ 18,100| 7,450 3,530| 3,270
28| 4,7005 6,000 4,500 ’ 15,400{ 27,300{ 17,500| 7,070 3,530| 3,270
29 4,400 = 15,900| 27,300 16,500| 7,070| 3,530{ 3,270
30 4,400 - 5,650| 16,500| 26,700] 15,400 6,330} 3,530| 3,270

31 4,700 - - 6,330 - 26,700 - 5,650 3,810 -

Note.--No gage-height record Nov. 1 to Mar. 15; discharge
ords, weather records, and records for statlon at Cascade.

computed on basls of power-plant rec-
Stage-discharge relatlon afrfected by ice

Mar. 16-29,
1904-5

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1| 3,270 4,100| 5,650| 6,690| 12,800

2] 3,530 4,100| 5,650] 7,450 12,800

3| 3,530 5,000{} 3,000 4,100| 5,650| 8,250 12,300

4! 3,810 4,100 5,650| 9,110| 12,300 .

5| 3,810 4,100| 5,650| 9,550 11,800

6,000

6| 3,810 4,100| 5,650| 9,510 | 10,000

7! 3,810 1 4,100| 5,650| 10,500 | 9,550

8 3,810 4,500 3,500 4,100| 5,630 12,300 | 9,110 |3 3,500 2,600
9i 3,810 J 4,100| 5,330 13,800| 8,670

10| 3,810 4,100 | 5,330 | 14,900 | 8,250

b 4,900

11| 3,810 4,100| 5,330 15,900 | 8,250

12| 3,810 4,100} 5,650 ) 15,400 | 6,330

13| 3,810 %,000{p 3,000(% 4,500( 4,100| 5,650 |15,400| 5,990

14| 3,810 J 4,100| 5,650 | 14,900 | 5,650

15| 3,810 5,010 | 5,650 | 13,800 | 5,010

4,800

16| 3,810 4,70¢| 5,010} 5,650 |13,800 | 4,700

17| 3,810 ] 5,330 | 5,010 | 4,330 |13,300| 4,700

18| 3,810 4,000} 4,000| 5,010 5,010 | b,330|13,300 | 4,400 |33,000 2,500
19| 3,810 5,010{ 5,010 | 5,330 | 13,300 | 4,400

20| 3,810 5,010 | 1,010| 5,990 | 13,300 | 4,400

21| 3,810 0,010 | 5,530 | 5,990 | 11,400 | 4,100

22| 3,810 5,010 | 5,350 | 6,330 {11,400 | 3,810

23 3,810 3,000 5,000| 5,010§ %,330| 6,890 [10,500 | 3,810 2,300
24| 3,810 5,010 | 5,330 | 6,690 [10,000 | 3,530

25| 4,400 5,010 | 5,330 | 6,330 }10,000 | 3,810

26| 4,400 p 4,000 5,010 | 5,330 | 6,330 {10,000 | 4,100 2,800

27| 4,700 6,000 5,010| %,330 | €,330 | 9,110 | 3,530

28| 4,700 4,700 | 5,330 | 6,330 | 9,550 | 3,530 > 2,200
291 4,700 4,000 - 4,100 | 5,330 | 6,330 {12,800 | 3,530

30| 4,700 - 4,100 | 5,330 | 6,330 |12,800 | 3,530

31| 4,700 - - 4,100 - §,330 - 3,530 -

Note.--No gage-helght record Nov. 1 to Mar. 15; discharpe computed on ba: is of power plant rec-
ords, weather records, and records for station at Cascade,

Sept. 30; discharge computed as explained for no gage-helght record.

Doubtful gage-height record Aug. 1 to
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-439--Continued

1905-6

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 7,070 9,110] 18,600| 12,300| 3,270|{ 3,030
2 7,070| 9,110| 17,500| 10,000| 3,270 3,030
3[4 2,200)p 3,500y 3,500[} 3,000 7,070| 9,110| 17,500| 9,110| 3,030 3,030
4 7,070| 9,110| 17,500| 8,250| 2,800 3,530
5 7,070| 9,110| 17,000{ 8,000| 2,800 3,530

> 4,500
6 : 7,070{ 9,550| 17,500{ 8,000 2,800 | 3,530
7 ‘ 6,690| 10,000 17,500 8,000 | 2,800 | 3,530
gy 2,400l 3,700[% 4,000 . b 3,500 6,690; 10,000 18,100] 8,000( 2,800| 3,530
9 6,690| 10,500 | 18,600 8,000 | 2,800 3,530
10 6,690| 10,500| 18,100{ 7,000| 2,800 3,530
\ 3,500
11 6,690| 10,500} 18,600 5,990| 2,580 3,530
12 6,690( 10,500 18,600 5,990 2,370 3,530
13[4 2,600} 4,000 6,690| 11,400 | 18,600| 5,990 | 2,370 3,530
14 6,690| 11,800| 18,600 | 5,990 | 2,370 3,530
15 5,690 11,800} 18,100| 5,990} 2,370 | 3,530
> 3,500
16 ’ 6,330| 11,800 18,600| 5,990 | 2,370 | 3,530
17 6,330} 12,800 19,800 | 5,990 | 2,370 | 3,530
18} 3,200/ 4,300 > 4,500 6,300} 12,800 19,800 | 5,650 [ 2,170 | 3,530
19 §,300| 12,800 19,200 5,650 [ 2,170 | 3,530
20 §,300{ 12,800 19,800 | 5,650 | 2,170 | 3,530
3,500[p 3,000

21 ’ 6,600 12,800 19,800 5,650 | 2,170 | 3,530
22 7,070] 12,800 | 19,800 5,650 | 2,800 [ 3,530
23 4,500] b 5,000| 7,450] 12,300 18,100 5,650 | 2,800 3,810
24 7,850 11,800 | 18,100 | 5,650 | 3,030 | 3,810
25 > 5,000 8,250 11,400 | 18,100 | 5,550 | 3,030 | 3,810
26 |p 3,500 8,670 11,400 | 14,900 [ 5,330 | 3,030 3,810
27 9,110} 11,800 | 14,400 | 5,330 | 3,030 | 3,810
28 3,000 £.000 7.000| 9s110] 12,800 13,800 | 5,010 | 3,080 | 3,530
29 ’ - ’ 9,110 | 14,400 | 13,300 [ 4,700 | 3,030 | 3,530
30 - 9,110| 16,500 | 12,800 | 4,400 | 2,800 | 3,530

31 - - - 18,600 - 4,100 | 3,030 -

Note.--No gage-height record Nov. 1 to Mar. 15; discharge computed
Doubtful

ords, weather records, and records for station at Cascade.

Apr, 18-21, July 5-10; discharge computed as explained for no gage-height record.

relation affected by ice Mar, 15-31,

on basis of power-plant rec-
gage-helght record Oct.

1-31,
Stage-dlscharge

1906-7
Day} Oct Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1{ 3,530 7,070{ 10,900( 20,900f 44,600 14,900( 6,330
2| 3,530 7,070} 10,900| 20,900 43,900| 14,400 6,330
3{ 3,530 3,500 3,000 7,450| 10,900} 21,400} 39,700| 14,400} 6,330
4( 3,530 I 7,450| 10,000| 27,300| 29,000| 12,300} 6,330
5| 3,530 7,450| 9,550{ 27,900| 37,600 11,800} 6,330
» 3,000
6| 3,530 7,850 9,550| 27,900{ 37,000| 11,400 | 6,690
7| 3,530 7,850 9,110| 28,500 35,000 11,400 | 6,690
8| 3,530 4,000 [} 5,500 7,850| 9,110 29,200( 35,000| 9,550| 6,330
9( 3,530 7,850{ 9,110| 31,100| 35,000 | 8,250 | 6,330
10} 3,530 7,850{ 10,500| 31,100| 35,000 | 7,450 | 6,330
\ 4,000 5> 3,000
11} 3,530 7,850| 10,900 30,400 33,700 8,670 | 6,330
12| 3,530 7,850| 11,800} 30,400 | 27,900 | 8,670 [ 6,330
13| 3,530 7,850{ 12,800 | 31,100 | 23,200 | 8,250 | 6,33Q
14| 3,530 9,110{ 12,800 | 31,800 | 22,000 | 8,250 [ 6,330
15| 3,530 9,110| 12,800 | 31,800 | 22,000 | 8,250 | 6,690
| 2,500 | 5,500
16| 3,530 6,690 | 10,000| 14,400( 31,100 | 22,000 | 8,250 | 6,690
17| 3,530 6,690 | 10,900 15,400 | 31,100 | 22,000 | 8,250 | 6,330
18| 3,530 3,500 6,690 | 11,800] 18,600 | 29,800 | 22,000 | 8,250 | 5,990
19| 3,530 7,450 | 12,800 18,600 | 29,200 | 23,800 | 7,850 | 5,990
20| 3,530 6,690 | 12,800 | 18,800 | 29,200 | 22,600 | 6,690 | 5,990
21| 3,530 7,450 | 13,300} 19,800 | 28,500 | 24,300 | 6,690 | 5,850
22 3,530 8,250 | 13,300 21,400 | 28,500 | 25,500 [ 4,700 | 5,650
23| 3,530 3,500 |» 5,000 | 8,670 | 13,300 | 23,800 | 35,600 | 22,000 | 4,400 | 5,850
24| 3,530 10,000 | 11,800 | 23,800 | 46,800 | 19,200 | 5,650 | 5,330
25| 3,530 10,200 | 11,800 | 24,300 | 47,500 | 17,500 | 4,4C0 | 5,010
$3,000 L 4 000
26| 3,530 ’ 10,000 | 11,800 | 24,300 | 47,500 | 16,500 | 4,400 | 5,010
3,530 4,500 | 9,110 | 11,800 | 24,300 | 46,800 | 14,400 | 4,400 [ 5,010
28| 3,530 3,000 8,670 | 11,800 | 23,200 | 46,000 | 14,400 | 4,400 { 5,010
29| 3,530 ’ - 7,850 | 11,800 | 22,600 | 46,000 |15,900 | 4,400 | 5,010
30| 3,530 - 7,070 | 10,900 | 20,900 | 45,300 [15,900 | 4,400 | 5,010
31| 3,530 - - 7,070 - 20,900 - 15,400 | 4,400 -

Note.--No gage-helght record Nov. 1 to Mar.

15; discharge

ords, weather records, and records for statlon at Cascade.

computed on basis of power plant rec-



Discharge, in second-feet, of Missouri River at Fort Benton, Mont.,

MISSOURI RIVER MAIN STEM

3l

1890-1918, 1948-49--Continued

1907-8
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5,990{ 8,670 3b,300] 32,500| 8,800 5,300
2 5,990 7,850/ 43,200| 32,500( 8,030 5,300
3 rds,ooo a4,500 {pa2,500 6,690, 7,850| 47,500| 30,700| 7,660 5,300
4 6,690| 7,850| 49,000f 30,100| 6,950 5,610
5 6,690 8,250] 58,700| 28,900 6,600 5,610
. »a5,000
6 5,650| 10,000}106,000( 28,300| 6,600 5,610
7 5,010/ 10,000|107,000| 27,700} 6,600 5,610
813 47,000 } 25,000 |3 25,000 |»a3,500 5,010/ 10,500} 84,500| 27,100{ 6,600 5,610
9 5,010/ 11,800| 71,2C0[ 27,100 6,600 5,610
10 5,010| 12,300|d66,400| 25,300| 6,260 | 5,300
11 5,010| 12,300|d61,000| 22,400| 6,260 5,300
12 5,010} 13,800|d56,800| 20,800| 5,930 5,300
13 24,500 Las,000| 5,010/ 15,900]a55,200( 18,600 5,300 5,300
14 5,010] 17,500/d53,600| 16,900 5,300 5,300
15 5,330{ 15,400(d52,800{ 16,900 5,300 5,300
> d6,000(} a5,500 ?ad,500
16 6,690| 31,100f 13,300/d52,000} 15,900} 5,300 5,300
17 6,690 26,700] 12,800|d51,200( 14,900| 5,930 5,000
18 \ a4,000 7,850 | 14,900] 12,800[d50,500| 15,400{ 5,610 5,000
19 7,070} -13,300( 11,400(d49,800] 15,400| 5,300 5,930
20 7,070| 12,800| 11,400d48,200| 14,900| 5,300 6,260
21 7,070} 12,800| 11,400|d47,500| 14,400| 5,300 6,260
22 7,450 12,800| 11,400| 44,700| 13,400} 5,300 6,600
23 (1 a7,000 24,000 7,450 13,300 11,400 44,700| 12,100( 5,000 6,600
24 ’ 5,990! 13,300| 11,800 44,000| 11,700| 5,000 6,950
25 5,990 11,800| 11,800 42,000 11,700| 5,300 6,950
\ a5,000 »

26 a4,500 5,330 | 11,800( 11,800 40,700| 11,300} 5,300 6,950
27 5,330 10,000 13,300{ 38,800| 10,800| 5,000 6,600
28 5,330| 9,110| 23,800{ 36,800| 10,000 | 5,000 6,600
29 |f 95,000 5,330 9,110| 27,900} 3¢,900| 9,600 5,000| §&,600
30 - 5,990 9,110} 26,700| 33,700} 9,600 5,000 6,600
31 - - 5,990 - 27,300 - 9,200 | 5,000 -

a No gage-height record; dilscharge computed on basls of power-plant records, weather records, and
records for statlon at Cascade.
d Doubtful gage-helight record; discharge computed as explalned in footnote a.

1908-9
Day} Oct. Nov Dec Jan. ‘| Feb. Mar. Apr. May June July Aug. Sept.
1 7,660] 9,600| 28,900| 20,800| 9,200} 4,130
2 7,660 9,600( 30,100| 19,100( 8,800| 4,130
3 7,000 5,000 T 5,000y 6,000 7,660 9,600| 30,700| 15,400 8,030} 4,130
4 7,660 9,600| 33,100| 18,600| 8,030] 4,410
5 7,880 -10,000| 34,900| 18,000} 8,030| 8,030
» 8,000 > 5,500
6 7,660| 11,300( 36,800( 19,100| 7,300( 8,800
7 7,6680| 11,300| 38,800] 25,300( 7,300|{ 8,030
8 > 3,000 7,660| 11,300| 40,000 21,300| 6,950 | 7,300
9 7,660| 13,000| 42,000| 19,100| 6,600 | 6,950
10 7,660| 13,000| 48,200 16,900 | 6,260 | 6,600
> 8,000 $ 7,000
11 7,660| 12,100| 53,600} 15,900 | 5,930 | 6,950
12 8,030| 12,100 54,400 ) 14,400 | 5,930 7,300
13 \ 7,000 4,000% 5,000({ 6,000] 8,030| 12,100 50,500 13,000 5,610 | 7,660
14 r 8,030| 12,100 46,100 | 12,100 | 5,300 | 8,030
15 8,030( 12,100 | 44,700 | 10,800 | 5,000 { 8,410
16 7,300 8,410! 12,100/ 42,000 ) 10,800 | 5,000 | 8,410
17 7,300| 8,410| 13,400 39,400 | 10,400 [ 5,000 | 8,410
18 |3 10,000 9,600 | 8,410 13,400{ 36,200} 9,600 | 5,300 | 8,030
18 9,600 8,410{ 13,400 33,700 8,800 5,300 [ 8,030
20 8,800| 8,410 13,900 33,700 | 8,030 | 5,000 | 7,300
> 8,000 > 6,000
21 8,800| 8,800 13,900 | 33,700 | 7,660 | 5,000 | 7,300
22 1 8,410| 8,800 14,400 | 36,200 | 8,030 | 5,000 | 8,030
2313 9,000 5.000 8,410 9,200 | 14,900 { 35,500 | 8,030 [ 4,700 | 8,030
24 r 7 7,660 | 9,200 18,000 | 35,500 | 8,030 | 4,700 | 8,030
25 \ 6,000 7,300{ 9,200 | 18,000 35,500 | 7,660 | £,700 | 7,660
26 7,300 | 9,200 | 22,400 | 34,900 | 7,300 | 4,410 | 7,660
27 7.300{ 9,200 | 25,300 | 28,300 | 7,300 | 4,410 { 7,300
281l g o00lp 7,000 5,000 7,300 | 9,200 | 27,700 | 20,800 | 9,200 | 4,410 | 6,950
29 ’ ’ - 7,300 9,200 | 28,300 | 19,100 | 13,000 | 4,410 | 6,950
30 - 7,300 | 9,200 | 30,100 { 22,400 | 11,300 | 4,130 | 6,600
31 - - 7,300 - 29,500 - 9,600 | 4,130 -
Note.--No gage-height record Nov. 1 to Mar. 15; discharge computed on basly of power-plant rec-
ords, weather records, and records for station at Cascade, Doubtful gage-height record Oet, 1-31;

discharge computed as explained for no gage-helght record.
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-49--Continued

1903-10
Day| Oct. Nov. Dec. Jan Feb Mar. Apr. May ‘June July Aug. Sept.
1 5,400| 14,500| 20,200| 19,100{ s5,100| 3,100| 3,220
2 6,400| 14,000| 21,300| 19,100| 4,300| 3,100| 3,220
3|, 7,000 5,000 9,000( 13,000| 22,400 18,600| 4,700| 3,100 | 3,420
4 11,000] 13,000 23,500| 18,600 4,600 | 3,000| 3,320
5 11,500| 12,500 22,400 | 18,000| 4,500 | 2,900 | 2,980
7,500 )
6 TR 12,000{ 12,500{ 20,800 18,000| 4,400{ 2,800 3,080
7 12,500| 13,090| 20,800| 17,400| 4,300| 2,700 | 2,930
8 3,500[% 4,000|p 5,000| 12,500{ 13,000| 19,600 | 17,400| 4,300 2,600 | 3,150
9 12,500{ 13,400 18,600 17,400 | 4,200| 2,500 | 3,810
10 12,500 13,900| 18,800 | 17,400 | 4,200 | 2,500 | 4,050
L 7,500
11 12,500 14,400| 19,600 | 16,400| 4,200 2,800 | 4,210
12 12,000| 14,900| 19,600 15,400 | 4,300 | 2,600 { 4,330
13 + 7,000 11,500| 15,400 20,200 | 14,500 | 4,400 | 2,800 | 4,500
14 11,000 16,400| 21,800 | 13,500 | 4,300 | 2,600 | 4,440
15 10,800 16,400| 23,500 | 12,800 | 4,200| 2,600 | 4,470
5,000
16 g 10,800| 16,400 23,500 12,000 | 4,100| 2,600 | 4,470
17 10,800 15,400 | 22,400 | 11,800 | 3,900 | 2,560 | 4,380
18 6,500 4,500{} 4,500| 10,800| 15,400 22,400 11,500 | 3,800 | 2,680 | 4,440
19 I 10,800 15,400 22,400} 11,000| 3,700 | 2,740 | 4,610
20 10,800 15,400 22,400 | 10,500 | 3,600 | 2,770 | 5,240
21 12,100| 15,400/ 21,800 | 10,000| 3,500 | 2,560 | 4,910
22 12,100| 16,400} 20,800 | 9,200| 3,400 2,770 | 4,730
23 4,000| 12,100( 16,900 19,600 | 8,600 [ 3,300 | 2,700 | 5,030
24| 7,000 13,000 16,900 19,600 8,000 3,300 | 2,840 | 5,060
25 L 15,000 | 17,400| 19,100| 7,400 | 3,200 | 2,880 | 4,970
5,500)
26 ’ 4,000} 5,400 4,500 13,900 18,000| 19,100 | 6,900 | 3,100{ 2,790 | 5,180
27 4’ 200| 13,900 18,600| 19,100 | 6,400 3,100 | 2,720 | 5,180
28 T 800| 13,900| 19,100| 19,100 | 6,000 [ 3,100 | 2,910 | 4,730
29 #8991 147900 19,600 19,100 5,700 | 3,100 | 2,960 | 4,100
30 T | 14,900} 197600 | 19,700 | 5,400 | 3,100 | 2,960 | 4,020
31 - T | 14,900 = 19,100 - 3,100 | 3,180 -

Note.--No gage-helght record Nov. 1 to Mar. 14; discharge
ords, and records for statlons at Toston and Cascade,
1-6, June 13 to Aug, 16; discharge computed as explalned for no gage-height record.

computed on basls of power-plant rec-

Doubtful gage-helght recerd Oct, 1-31, Apr.

1910-11
Day| Oct. Nov. Dec. Jan Feb Mar. Apr. May June July Aug, . Sept.
1 3,830 5,240] a5,200 6,950 7,660| 15,900| 18,000 3,860 3,350
2| 4,210 4,670| 5,180 6,950 7,660 16,400| 19,100 | 3,860 3,350
3 4,670 4,730 5,210 % a2,500|pa4,000 |>a4,000 6,950 8,030 16,400 15,900 3,860 3,350
4| a5,000( 4,790 5,210 7,300| 8,030| 16,900 | 15,400 | 3,600 3,350
5| a5,300| 5,120| 5,150 7,300 8,030| 21,300 | 14,400 | 3,500 3,350
6| a5,300{ 4,880| 5,150 7,300| 8,030 23,500 | 13,400 | d4,000 3,350
7| 25,000 5,270 4,330 7,300| 8,800 | 24,100 | 14,400 | 5,000 3,860
8| a5,000 5,270 5,210 |3a3,300(4 a4,500 [Ya4,500 7,300 8,800 | 25,300 | 14,400 4,410 4,410
9| a5,100 5,610 5,210 7,300 8,800 | 27,100 | 13,000 4,410 4,410
10 4,910 5,550 5,210 7,300| 10,000 | 28,900 | 12,600 4,410 2,860
11| 4,910 5,520 7,300{ 12,600 | 29,500 { 11,700 | 4,410 2,860
12| 4,670 5,520 7,300 | 13,000 | 29,500 | 10,800 ; 4,700 2,860
13 4,790 5,210 {5 a2,500 a7,500 7,300| 13,000 | 30,100 | 10,400 4,700 2,860
14 4,730 5,210 6,950 | 12,600 | 30,100 | 10,000 4,700 3,100
15| 4,670 4,910 6,950 [ 12,800 | 31,300 | 9,600 | 4,700 3,100
16 4,790 4,760 6,600 [ 12,600 | 31,300 9,200 4,700 3,860
17| 4,880 4,610 6,600 | 14,400 | 31,300 | 7,660 | 4,700 3,860
18 4,910 4,610 [>a3,000 d8,500 | 6,600 | 15,400 | 31,300 6,260 4,700 3,880
19| 5,240 4,610 . 6,600 | 13,400 | 31,300 | 5,610 | 4,700 4,410
20 5,640 500 4,330 a4,000 6,600 d11,000 | 31,900 5,300 4,700 4,410
bas,
21 5,580 4,330 6,600 8,800 | 31,300 5,000 4,700 4,410
22| 5,490 4,330 47,500 | 6,600 [ 5,300 | 30,100 | 5,000 | 4,700 | 4,410
23] 4,670 4,050 |»a3,500 6,950 5,000 | 28,300 4,700 4,130 4,410
24 5,090 4,050 7,300 | 6,950 9,600 | 28,300 4,410 3,860 4,410
25| 5,640 4,050 7,300 | 6,950 | 13,000 |27,100 4,130 3,600 4,410
26| 5,710 3,780 7,300 | 7,300 | 13,400 26,500 | 4,130 | 3,100 | 4,410
27 5,710 35,780 7,300| 7,300 (13,400 |25,300 4,130 3,100 d4,500
28] 5,870 3,280 4,000 7,300 7,660 |13,400 |24,700 4,130 143,100 d4,500
291 6,060 3,280 {(9% - 6,950 | 7,660 115,400 |21,300 3,860 14d3,600 d4,500
20| 6,130 3,520 - 6,950 | 7,660 [15,900 {20,800 | 4,130 | 3,600 | d4,500
31 6,030 - 3,520 - 6,950 - 15,900 - 4,130 3,350 -

a No gage-height record;

discharge computed on basis of power-plant records and records for sta-

tions at Toston and Cascade.
d Doubtful gage-helght record; discharge computed as explained in footnote a.
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Dilscharge, in second-feet, of Mlssourl River at Fort Benton, Mont., 1890-1918, 1948-49--Continued

1911-12
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8,030| 10,400} 28,300| 21,800 | 6,600 5,610
2 8,030{ 10,400 28,900 | 20,800 5,930 4,700
3 4,500]p 5,4001 5,500 ¢ 5,500} 3,500 7,660 10,400| 28,900 | 20,200 | 5,300 5,610
4 7,800| 10,400 28,900 | 19,600 [ 5,300 5,610
5 8,000( 10,800( 29,500( 19,100 | 5,300 5,610

.
6 8,030 10,800| 29,500 | 17,400 | 6,950 5,610
7 8,410| 10,800 29,500 | 16,400 7,300 5,930
8 5,000 5,200 > 3,500 » 3,700 8,410 11,300( 29,500 15,400 | 8,030 6,930
9 9,200| 11,700 | 30,100 | 14,900 | 8,030 6,600
10 9,200 13,000 | 31,300 | 13,000 | 8,030 6,600
> 4,500
11 9,600 14,900 31,300 | 10,000 | 8,030 §,600
12 9,600 | 15,400 | 31,300 9,600 | 7,300 6,950
13 5,200[3 3,500f > 4,500| 10,400} 15,900} 31,900 | 9,800 | 7,000 8,600
14 J 10,400 15,900 | 32,500 | 8,800 6,600 6,600
15 + 500 10,000 | 16,400 | 32,500 | 8,030 | 6,260 6,600
B
16 5,000| 10,000| 18,000 | 32,500 | 7,660 | 5,930 6,600
17 5,300| 10,000 | 20,200 | 33,100 | 6,260 | 5,930 | 5,930
18 (p 5,4008 4,000(% 5,000 5,000| 9,600 21,300 | 33,100 | 6,260 | 5,930 5,930
19 I 5,930| 9,600 20,800 | 33,100 | 6,260 | 5,610 5,930
20 6,950( 10,400 | 21,300 | 32,500 | 5,610 | 5,610 | 5,930
r 4,000

21 6,500| 10,800 | 22,400 | 31,300 [ 5,610 | 6,260 6,000
22 5,%610( 10,800 | 25,900 | 29,500 | 5,610 | 6,260 6,200
23 -8,000(} 4,000 5,300{ 10,000 | 29,500 | 27,100 [ 5,610 | 6,260 6,260
24 5,300| 10,000 | 30,7@®0 | 25,900 | 5,610 | 6,260 €,600
25 6,260 9,600} 30,700 | 24,700 | 5,610 | 6,260 6,500
26| 5,609 7,300| 9,600 | 30,700 | 24,100 | 5,930 | 6,200 | 6,600
27 4.000| 8-030| 10,000 | 30,700 | 23,500 | 5,930 | 6,000 6,600
28 > 7,000 = sa0ll 5,000 ’ 9,200) 10,400 ( 30,100 | 23,500 [ 7,300 | 5,930 | 6,600
29 ’ 10,800[ 10,400 | 28,900 | 23,500 | 6,950 | 5,930 6,600
30 - 9,600} 10,400 | 28,300 | 21,800 | 6,950 | 5,610 6,600
31 - - 8,410 - 28,300 - 6,600 | 5,610 -

"

Note.--No gage-height record Nov. 9 to Mar, 16; discharge
ords and records for statlons at Toston and Cascade.
Apr. 4, 5, Aug. 13, 14, 26, 27, Sept. 21, 22; discharge computed as explalned for no gage-helght

computed on basls of power-plant rec-
Doubtful gage-helght record Oct. 1 to Nov. 8,

record,
1912-13
Day| Oct. Nov. Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6, 600! 10,400 15,900 40,000 24,700 7,000 4,700
2 6,600 12,100{ 15,900| 41,400 24,700 7,500 4,700
3| 6,600[} 6,000|p 5,800(p 3,500 12,600{ 15,400{ 41,400{ 25,300| 8,000 4,150
4| 6,260 10,400| 15,400( 42,600| 25,300 8,000| 3,850
5! 6,260 5 300 11,700| 15,400| 44,000 23,000| 8,000| 3,600
> 3,
6| 6,260 10,800 14,400| 44,000| 22,400| 8,000 3,600
7! 6,950 10,800 14,400] 43,30C| 22,400{ 8,800| 3,600
8| 6,600 5,200(% 2,800 11,700( 14,400| 42,600 21,800 | 8,410| 3,600
9 8,600 12,600| 14,400 42,000| 21,800 8,410 3,600
10 8,600, U 13,400} 13,900) 40,700) 19,600 8,030 3,600
\ 7,000 \ 4,500
11 13,400 13,9001 40,700 18,000 7,860 | 3,500
12 12,600 | 13,900 40,700 | 16,900 | 6,950 | 3,600
13 » 4,700(% 3,200 11,700| 16,900 | 40,700 | 14,900 | 6,950 | 3,600
14 12,600} 21,300 40,000 | 12,100 | 6,950 | 3,800
15 14,400 | 23,500 | 40,000 | 11,300 64,950 3,800
» 7,500 L 3,600
16 14,900 | 24,100 | 39,400 | 10,400 8,950 3,800
17 15,400 | 24,100 | 38,800 | 8,800 | 6,950 | 3,800
18 7,400 3,500 15,400 24,100 { 38,800 | 7,300 | 6,950 [ 3,800
19 15,900 | 24,100 | 38,800 | 6,260 | 6,950 | 4,000
20 16,900 | 23,000 | 33,800 | 5,610 | 6,600 | 4,700
» 4,200
21 18,800 { 23,000 | 38,800 5,300 6,600 5,000
22 L L 18,600 | 22,400 | 383800 | 5,300 [ 6,600 | 5,300
23 3,200 |} 5,000 [p 4,000 18,600 | 22,400 | 34,300 | 5,610 | 6,000 | 5,610
24 18,800 | 22,400 | 28,900 5,610 5,400 5,930
25 17,400 | 23,500 | 28,300 | 5,610 | 5,000 | 5,610
> 5,500[p 6,600 .
26 16,900 | 25,300 | 19,100 5,810 5,300 5,610
27 4,500 4,500 16,400 | 27,100 | 20,800 5,930 5,300 5,610
28 3,500 3,500 ’ 15,400 | 30,700 | 21,800 6,800 5,300 5,300
29 ’ ’ - 15,900 | 34,300 | 23,500 | 6,600 | 5,000 | 5,000
30 §,000( 15,900 | 37,400 [24,700 | 5,930 | 5,000 | 4,700
31 - - 7,000 - 38,800 - 6,000 5,000 -

Note.--No gage~helght record Nov. 1 to Mar. 15; discharge
ords and records for stations at Toston and Cascade.

gage-helight record,

computed on basls of power-plant rec-
Doubtful gage-helght record Oct, 11-31, Mar,
16-31, July 31 to Aug. 6, Aug. 23, 24, Sept. 6-8, 14-19; discharge computed as explained for no
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Discharge, in second-feet, of Missourl River at.Fort Benton, Mont., 1890-1918, 1948-49-~Continued

1913-14
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 5,000[ 8,030 &,600 5,610 12,100| 25,300| 13,400
2{ 5,000 8,030 6,600 5,930| 12,100| 25,300| 13,000
3| 5,000 8,410 6,600[4 4,000[% 5,200 8,000| 6,260/ 12,100| 25,300| 12,100 [ 3,800 |} 3,300
4( 5,300 8,410 6,260 6,260| 12,100| 25,300 11,000 J
5| 5,610 8,030 6,260 §,600| 13,000 | 25,300 10,400
sl 5,610 8,030 5,000 7,300| 13,400} 25,900 | 9,200
7| 5,930 8,030 4,410 7,660| 13,900 | 25,%00| &,030
8| 6,260 8,410| 4,700}y 5,200} 3,300|p 6,600 8,030} 14,400| 25,900| 7,400 |} 3,500 |\ 3,000
9| 6,600 8,410/ 5,000 [ 8,410| 14,900 25,900 | 7,000
10| 6,950 8,410 5,610 8,410| 15,900 25,900 | 6,900
11| 7,300 8,410 4,700 8,410 16,400 | 25,900 | 6,800
12| 7,660 8.030f 5,000 8,800 17,400 | 26,500 | 6,700
13| 7,660| 8,030| 5,000 % 4,000 [» 8,000| 9,200 18,600 27,100 | 6,600 ¢ 5,500
14| 8,030 8,030 4,700 9,600 | 19,100 | 28,300 | 6,600
15| 8,410| 7,860 4,500 10,400 | 19,600 [ 28,900 | 6,500

% 5,000 % 3,300
16{ 9,200 7,660 8,000| 10,800 | 20,800 | 28,900 | 6,500
17| 9,800 7,660 8,000| 11,300 21,300 | 28,300 | 6,000
18| 10,400/ 7,660{% 3,500 > 5,000| 7,800 11,700 | 22,400 | 27,100 | 5,400 L 4,800
1s| 9,600 7,660 7,600 12,200 | 23,000 | 25,900 { 5,000
20| 9,800f 6,950 7,400 12,600 | 24,100 | 24,700 | 4,800
211 9,800 5,930 7,200 13,000 | 25,300 | 23,500
22| 9,200{ 5,610 7,000 | 12,600 | 25,300 | 22,400
23| 9,200| 5,610[% 3,7001{ 3,600 6,600 | 12,600 | 26,500 | 21,300 \ 3,500 |b4,300
24| 8,800 5,930 6,600 12,600 | 27,100 | 20,200
25| 8,800f 5,930 7,400| §,600| 12,600 | 27,700 | 19,100
26| 8,410 5,930 6,600 12,600 | 27,700 | 17,400 |p #5500
27| 8,410 6,260 6,600 12,600 | 28,300 | 16,900
28| 8,410 6,600 , oo0ll 4 800 6,600 12,600 | 27,700 | 15,900 2,700 |p%2700
28| 8,030 6,600 ’ ’ - 6,260} 12,100 | 27,100 | 14,900 i
30| 8,030[ 6,600 - 5,930 12,100 | 26,500 | 13,900
31| 7,660 - - 5,610] - 25,900 | - -
-

Note.~--No gage-helght record Nov. 16, Jan. 8 to Mar. 21, July 8 to Sept. 30; discharge computed
on basis of power-plant records and records for statlons at Toston and Cascade, Doubtful gage-height
record Mar. 22; discharge computed as explained for no ga-e-helght record, Stage-dlscharge relation
affected by ice Dec. 14 to Jan. 7.

1914-15
Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug . Sept.
4,410 8,800| 13,400| 14,400{ 10,400 12,600 4,410
4,410 8,800} 13,900} 13,000 2,600( 12,600 5,000
4,410 a7,000 a4,100 8,800 15,900 13,000 8,800] 12,600 5,610
4,410 9,200| 16,400) 16,400 8,030] 11,700 5,930
a6,200 8,800{ 15,400} 27,100| 6,950| 10,000| 5,300
pas,700 >a9,600

8,800| 15,400{ 30,700| 6,800| 9,200 5,300
9,600| 15,400| 30,100| 5,930| 8,030| 5,300

-
COBIM AL
f=1
&
o
8
[=]

ds, 9
5,400 Le7,ooo Las,200 9,600| 15,400] 27,700 [d10,000| 8,030| 4,410
d6,800 10,000| 14,900 | 26,500 {d11,000{ 8,410 4,410
46,400 9,800 | 14,400 | 24,100 |d11,000( 8,030] 7,300
\ a4 ,200
11| s,280 10,000 14,400 22,400 {d11,000| 8,030| 7,300
12| 6,260 9,000 | 10,000| 13,900 | 21,800 {d14,000| 8,030 7,660
13| &,260 as5,600 |yas,600 P27 10,000 | 13,900 | 24,700, {d14,000| a6,600! 7,300
14| 6,260 10,400 | 14,400 | 25,300 [d15,000| 5,930| 6,500
15| 7,300 8,410 10,000 | 13,900 | 24,700 | 14,900| 5,610| 6,600
16| 8,030 8,410 | 10,000 | 13,900 | 24,700 | 14,900| 6,260| 6,950
17| 8,030 8,410 | 9,200 | 13,900 | 24,700 | 14,900 5,300 | 6,950
18| 8,030(bas,200(La3,700[ba4,800 (}a7,000| 8,800 8,8001 13,900 | 25,300 | 15,900| 6,600 7,300
18| 8,030 [ [ 9,200 | 9,200 | 14,400 | 25,900 | 16,900 | 6,260 | 7,300
20| 7,300 8,800 | 10,400 | 13,900 | 25,300 | 15,900| 5,930 | 7,300
21| 7,660 8,800 | 10,400 | 13,900 | 23,500 | 13,900 6,600} 7,680
22| 7,660 8,800 | 10,800 | 13,900 | 22,400 | 12,100 | 6,260 | 6,950
23| 7,660()a4,500 pa3,500 |Vast,300 [Ya8,600 | 8,800 | 11,300 | 13,900 |20,800 | 10,800 | 6,600 | 6,950
24| 7,660 . 9,200 | 12,100 | 14,400 |19,600 | 10,400 [ 6,260 | 6,950
25| 7,300 8,800 {12,100 |13,900 | 17,400 | 9,200| 5,930 [ 6,260
26| 7,660 8,800 | 13,006 | 13,900 [16,400 | 8,410 5,810| 6,600
27| 7,660 9,600 | 8,800 | 13,400 | 13,900 {13,900 | 8,030 | 6,260 | 6,500
28| 7,6601385,800 8,4 500 [as,200 8,800 | 13,400 | 14,400 13,000 [ 8,030 | 5,930 | 5,530
29| 7,660 ’ ’ - 9,200 | 13,900 [14,900 |12,600 | 8,410 | 5,610 [ 6,260
30| 7,300 - 8,800 | 13,400 |14,400 }11,300 |d10,000 | 5,300 | 6,260
31| 7,660 - - 8,800 - 14,400 - |11,000 { 5,000 -

a No gage-height record; discharge computed on basls of power-plant records and records for sta-
tions at Toston and Cascade,
d Doubtful gage-height record; discharge computed as explained in footnote a.
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Discharge, in second-feet, of Missouri Rlver at Fort Benton, Mont., 1890-1918, 1948-49--Contlnued

1915-16
Day{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 7,410 5,740 6,670 13,900| 22,300 42,000| 9,760| 5,870
2| 8,720 5,550 5,670| 14,900{ 22,600| 42,000| 8,720| 5,800
3| 8)sa} s5,4000 5,000 3,700[} 4,200[} 7,800| 6,810 15,300| 23.100| 39.400| s&,640| 5,770
4] 9600 6,880 I 6,880| 15,900| 23.100| 37,400| &,410] 5,710
5[ 10,000 6,670 7,230| 17,000| 23,200| 38,800| 8,110| 5,770
6| 4,520 6,950 7,000 8,370| 18,400| 24,100| 38,800| 7,9%0| 5,770
7| 8’800 6,230 6,600| 8,330| 18,300| 23,500| 36,800, 7,880 | 5,870
8| 8,030 5,600 5,090k 4,200|p 4,000| s&,600| 8&,370f 18,600| 22,800| 31,900| 7.730| 5,900
9| 7,960 5,460 8,260| 8,410| 18,800| 22.800| 33,700| 7,440| 5,930
10| 8,720 5,640 o.a00| 8,450| 21,000| 23,700| 33,700| 7.260| 5,900
11| 7,960 6,330 5,550 o,440] 8,800| 21,200{ 23,500| 31,300| &,950| 5,870
12| 7410 6,600 5150 17,000| 8,800| 20,400 23,600| 27,700| 7.020| 5,870
13 7,500 6,190 5150 4,500| 197900] 9,200| 19,300] 23,300| 25,300| 6,950| 5,930
14| 7,230 5.870| 4,350 26,800| 9,600| 17,200| 23,900| 23,500| 6,980 5,930
15| 7,120 6,000 4,130 16,600| 10,400| 17,200| 25,200| 23,000 7,090 | 5,930
16| 6,880 6,600 5,360 5,000| 15,600] 10,400 1s,700| 27,100| 20,800| 7,120| 5,930
17| 5,600| 6,920f 5,350 8,000| 15,400 11,300| 1s.500| 30,300 19;100{ 7,120| 5,870
18| 6,550| 6,880| 3,400 11,000 15,000] 12,100 15,500| 35,600| 18,000| 7,060| 6,400
19| 6,190 7,480{ 3,480 11,000( 14,600] 12,100{ 14,500 35,600 | 16,400| 7,090 7,000
20| 5,930 7,560| 4.1%0 10J000| 13,400| 11,70G| 14,000| 35,500 16,400 6,950 | 7.000
21| 6,360 7,200] 5,240(f 4000 12,600 11,700{ 13,900] 36,500| 15,900| 6,810
22| 6,100 7.120) 6,190 12)600| 11,300| 13.700| 43,100| 14,800 | 6,600 L
23| 5,510] 6,500] 6,060 10,000 | 12,800 11,300] 14,600] 48,60 | 13,000| 6,430 b 6,800
24| s480| 6,670| 5,670 127200 | 11,200| 13,400| 45,400| 11,700 &,400
25| s5,460| 6.260| 5,000 9,920 | 10,400| 15,500 | 45,000 | 11,100| 6,400
26| 4,640| 6,950| 4,410 10,600 | 10,300| 17,600| 44,100 | 10,300 | 6,400
27| 4760| 6,980 4,000 t o.000 | 10,500 | 107500| 19]300 | 43600 | 9200| 6,250
28| 5,460| 5,610} 4,200 , 20,000 | 11,800| 21.000| 41.400| 8.960| 6,290 |b 6,500
29| 5,640| 6,670| 4,000 10,200 | 13,400| 21,400 | 40,000| 8,920 6,060
30| 5,300 5,240| 3,700 - 9,120 | 13,700| 22,100 | 42,000 | 10,800 | 5,960
31| 5,300 N 3,500 : 7,370 | - 22,100 = | 103800 5,930 -

Note,--No gage-height record Oct. 31 to Nov. 5, Nov. 21, Sept. 24-30; discharge computed on basis
of power-plant records and records for station at Toston.

July 23, Sept, 18-23; discharge computed as explained for no gage-height record,

relation affected by ice Dec. 27 to Mar. 8,

Doubtful gage-helght record Nov, 6-10,
Stage-discharge

1916-17
Day| Oct Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 6,460 10,800 12,100| 43,300| 33,100 3,630
2 6,430 10,400} 12,160 42,600{ 31,900 3,730
3 5,000} 5,600 10,000 11,700| 42,600} 29,500 3,700
4 T 9,600| 11,300| 41,400{ 29,500 3,760
5 10,000| 11,300{ 39,400| 28,900 3,730
\ 5,000 5,000
6 7,000 10,400] 10,800{ 36,800| 27,700 3,780
7 11,300| 10,800| 34,900| 25,900 3,810
8 \ 5,400 6,600| 12,100| 11,700| 34,300| 24,700 [» 5,000 | 3,830
9 13,000| 13,000} 34,900| 19,600 3,910
100 ¢ 600 12,600| 13,900] 35,500 18,000 3,910
s
11 12,100} 15,900| 39,400} 19,600 3,910
12 11,700| 18,000 38,800 20,200 5,890
13 5,000[% 4,800 11,700| 20,200! 36,800 18,600 3,860
14 12,100| 23,500| 36,200| 17,400 3,860
15 11,700| 27,700 36,200| 16,400 3,760
{ 5,400 (% 7,000 |} 5,400
16 11,300| 30,100{ 38,100 | 13,400 3,860
17 10,800| 33,700 | 40,000 | 13,400 4,300
18 > 6,200 10,000| 33,700} 40,700| 11,700 | 4,500 | 4,820
19 9,200 | 31,300 | 41,400 [ 6,950 4,880
20| 5,770 5 000 8,800( 31,300 | 4,000 | 8,030 5,060
4 ’

21| 5,800 : 7,600 | 8,800| 33,700] 40,000 | 8,030 5,180
22| 5,870 7,660 | 9,200 34,900 | 40,000 | 8,030 | , 200 | 5,210
23| 5,870[% 5,400 5,200\ 5,200 | 8,030 | 8,800 34,900 | 41,400 6,950 ’ 5,460
24| 5,830 6,950 | 10,800 | 33,700 | 41,400 | 7,300 5,640
25| 5,960 6,950 | 11,700 | 33,100 | 42,600 | 6,600 [ 3,520 [ 5,900
26| 6,130 6,950 { 12,100 | 35,500 | 40,000 | &,950 § 3,500 | 6,100
27| 6,260 4,800} 6,260 12,100 | 44,000 | 39,400 | 6,260 | 3,500 | 6,230
28( 6,4300% 5,000\ 4 200} 5,400 7,500 | 11,300 | 48,200 { 40,000 | 5,600 | 3,520 | 6,360
291 6,570 ’ - 8,410 | 11,700 | 42,000 | 38,100 | 5,400 | 3,080 | 6,530
30| 6,800 - 13,000 | 11,700 | 44,000 | 33,100 | 5,400 | 3,650 | 6,810
31| 6,500 - - 13,000 - 44,000 - 5,400 | 3,650 -

Note.--No gage-height record Oct. 1-13; discharge computed on basis ol power plant records; doubt-
ful gage-height record Oct. 14-19, Nov. 3 to Dec. 5, June 21, July 28 to Aug., 243 dlscharge computed

on basls of power-pl
969826 O - 51 - 4

ant records.

Stage-discharge relation affected by ice Dec. 6 to Mar, 21.
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-49-~-Continued

1917-18
Day| Oct Nov. Dec Jan. Feb. Mar. 4pr. May June July Aug. Sept.
1 7,490 5,330 4,770 9,220, 10,000| 12,000 9,670 6,250 4,390
2 6,690 5,230 5,070| 8,450 | 11,200 12,300 8,370 5,730 4,120
3 5,200 6,000 6,400 6,880 5,980 5,390| 7,570 11,200| 11,500 6,450 5,630 4,950
4 6,780 6,550 5,4704 7,960 13,500 11,400 6,040 5,590 4,890
5 : 6,350 6,980 5,640 7,840 | 13,800( 11,600| 5,530 5,730| 5,150
6 5,680 7,060 5,420| 7,560 14,800| 11,900 5,100 5,380 4,680
7 5,840 6,580 6,070| 7,800 | 14,600 12,800| 4,730| 5,560| 4,620
8 5,400 5,800 4,700 5,250 6,250 6,570| 8,220 15,200 14,300 4,510 5,660 4,190
9 3,510 5,940 6,520 8,060 16,300 | 16,700 4,480 5,490 4,550
10 3,330 6,160 6,880| 8,240 16,100 | 12,000 4,650 5,500 4,430
11 3,270 5,900| 7,140( 9,040 | 15,400 22,000| 4,950 5,520| 4,130
12 4,260 5,480| 7,050| 8,860 | 15,200( 23,700| 5,090 | 5,580 | 4,790
13 5,200y 6,400 4,5000 5,220 5,650| 7,010| 8,740 | 15,000 25,100 4,690 5,690 | 4,250
14 5,440 5,330| 7,290 8,990 | 15,000| 26,800{ 4,580 | 6,060 | 4,250
15 5,470{ 4,740 6,970] 9,570 | 15,700 27,200 4,530 | 5,190 | 4,790
16 5,210 4,990 8,010| 9,990 15,100 27,900 5,000 4,980 4,460
17 5,980 4,840 7,920( 9,680 15,700 | 27,200 5,520 4,970 4,250
18 5,000 5,609 5,400 5,950 5,400 7,830{11,000 15,800 | 27,200 5,440 4,980 4,190
19 6,240 5,330 7,750110,700 14,400 | 28,000 4,980 4,140 4,460
20 6,300| 5,150( 8,400| 9,940 | 14,600 | 27,200 | =,160 | 4,800 | 4,330
21 N 5,630| 5,480( 8%660{ 8,620 | 13,800 26,200 | 5,340 | 5,080 | 4,070
22 6,270| 5,080| 8,600] 8,010 | 13,500 | 26,200 | 5,100 | 4,940 | 4,030
23 4,704 4,50d 6,960 5,550| 8,220 9,210 | 13,300 24,600 [ 6,950 | 4,900 | 4,240
24 I 6,740 6,140 8,680 9,180 13,300 | 22,300 6,370 4,720 4,310
25 7,380| 5,700( 9,120 8,900 | 13,300 {19,200 [ 6,400 | 4,640 | 4,520
5,000
26 6,900| 5,280 8,830| 9,490 | 12,800 15,600 | 6,260 | 4,360 | 4,730
27 6,530 | 5,110| 9,340 9,440 | 12,800 {13,600 | 6,120 | 4,460 | 5,060
28 -4,600! 4,000 6,040 5,500 9,460 | 9,550 12,400 | 13,100 6,030 4,780 4,700
29 ’ 4 6,260 - 9,900 | 9,480 | 11,600 | 12,900 | 6,430 | 4,820 | 4,580
30 5,620 - 5,900 | 9,380 | 11,300 |10,500 | 6,240 | 4,730 | 4,990
31 - 5,520 - 9,320 - 11,800 - 5,890 | 4,520 -

Note.--Doubtful gage~helght record Oct. 1 to Deec.
records, no gage-helght record Jan. 1 to Sept. 30; discharge computed on basls of power-plant

31; discharge computed on basis of power-plant

records.
1948-49
Day| Oct Nov. °| Dec. Jan Feb Mar. Apr. May June July Aug. Sept.
1| 5,320| 5,720 5,100| 4,400| 4,500( 5,100| 7,100 13,500| 17,400{ 6,520 3,980| 3,090
2| 5,280 5,680| 5,130 4,5001 4,700 s5,200{ 7,120{ 13,500| 19,500 6,240 | 3,660| 3,180
3| 4,640 5,680 5,580| 4,900| 4,700| 5,300 7,030{ 13,300( 21,600 5,770( 3,780} 2,900
4| 5,860 6,050 5,410( 4,600! 4,700| 5,600 5,920| 12,800| 21,500 5,180 3,380 | 2,740
5| 5,330| 6,460| 5,500| 4,400| 4,700| s5,500| 7,320 11,900 20,500 | 6,220| 3,220| 2,620
6| 5,320f 5,900| 5,220 4,800| 4,200| 5,4c0| 7,240| 12,000 19,800 | 5,200| 3,220 | 3,150
7| 5,430| 6,050 4,950| 4,700} 4,400 5,900 | 7,780| 11,200 19,500 5,000 | 2,710 | 3,440
8| s5,050| 6,400( 3,800| 4,800 | 4,500 | 6,000 { 8,160 11,300] 21,100| 5,320 2,980 | 3,180
9| s5,320| 6,340 4,800| 4,800 4,600| 5,900 | 8,440| 12,000 | 20,000 | 5,080 | 3,260 | 3,620
10| 4,280 6,150} 3,530 4,300 4,700 | 5,900 8,700( 12,000 | 14,800 4,360 | 2,850 [ 3,360
11| 5,360| 5,780| 4,900 4,200{ 4,800| 6,000 | 8,540| 11,400 12,500 | 5,400 | 2,930 | 3,020
12| 5,000| 6,200| 4,900 4,100 | 4,700 | 5,800 | 8,340 | 10,200 [ 13,700 | 5,420 | 3,240 | 3,460
13| 4,900| 5,160 | 5,900 | 4,400 | 4,400 | 5,200 | 8,660 9,300 |13,600| 5,100 | 2,600 | 3,770
14} 4,990| 5,220 | 5,000 | 4,700 | 4,300 | 5,900 | 8,240 8,740 [13,200 | 4,360 | 2,930 | 3,200
15| 4,880| 5,870 | 4,500 | 4,700 | 4,400 | 5,400 { 8,080 { 8,390 | 13,400 | 5,640 | 3,290 | 3,650
16} 4,980 5,280 | 4,300 4,500 | 4,500 | 5,400 { 7,710 8,920 }12,600 | 5,060 { 3,160 | 3,470
17| 4,880 | 5,520 | 4,500 | 4,500 | 4,700 | 5,700 | 10,800 | 11,000 | 11,000 | 4,340 | 3,320 | 3,160
18| 5,120 5,910 | 4,740 | 4,600 | 5,500 | 5,900 | 11,300 | 16,200 | 8,600 | 4,320 | 3,380 | 3,370
19| 5,420 | 6,320 | 5,200 | 4,600 | 5,100 | 6,100 |11,900 | 17,400 | 9,380 | 3,740 | 3,340 | 2,810
20| 4,800 | 5,850 | 5,060 | 4,600 | 4,100 | 6,400 | 11,700 | 19,000 |10,300 | 3,740 | 3,260 | 3,550
21| 5,320 | 5,760 | 5,000 | 4,200 | 4,300 {*7,300 |12,300 |[19,900 {10,600 [ 4,470 | 2,560 | 3,250
22| 5,370 { 5,950 | 5,000 | 4,000 | 4,400 | 7,500 | 12,000 |20,100 | 9,380 | 3,940 | 3,060 | 3,920
23| 5,650 | 6,400 | 5,100 | 4,300 | 4,800 | 7,200 |12,700 | 19,700 | 8,260 | 3,790 | 3,420 | 4,440
24) 5,480 | 5,540 | 4,700 | 4,500 | 5,400 | 7,860 |13,900 {18,000 {10,400 | 3,700 | 2,810 | 4,160
25| 5,270 | 5,580 | 3,500 | 4,600 | 5,700 | 8,690 |14,100 |19,200 | 9,780 | 4,190 | 3,600 | 3,420
26| 5,160 | 5,820 | 3,300 | 4,300 | 5,600 | 8,240 |13,800 {19,000 | 8,780 | 4,220 | 3,190 | 4,220
27| 5,240 | 5,800 | 3,500 | 4,400 | 5,400 | 8,420 |14,000 |16,200 | 8,450 | 3,620 | 3,360 | 5,850
28| 5,340 | 5,250 | 4,300 | 4,500 | 5,700 | 7,930 |13,100 16,800 | 7,520 | 4,060 | 2,770 | 5,480
29| 5,100 | 6,060 | 4,800 | 4,800 - 6,840 [13,100 |14,000 | 7,940 | 4,150 | 3,170 | 2,980
30| 5,560 |*5,410 | 4,900 | 4,500 - 7,490 |13,900 |13,700 | 7,060 | 3,800 | 3,300 | 4,430
31| 5,580 - 5,000 | 4,500 - 8,100 - 14,600 - 4,080 | 2,800 -

7,200 sec.-ft. ).

Peak discharge (base, 1
21, sec,-ft,; June 4 £45 a.m,

-=May 18 {
, 700 sec,-ft.

* Winter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec. S5, 8, 9, 11-17, 19, Dec. 21 to Mar, 23 (nd
gage-helight record Jan., 9 to Feb. 5; discharge computed on basis of weather records and outflow
records of Morony poweyr plant).

4:30 p.m.) 20,800 sec.-ft.; May 22 (2 p.m.)



Monthly discharge, 1n second-feet,

MISSOURI RIVER MAIN STEM

a7

of Mis_ouri River at Fort Benton, Mont., 1890-~1918, 1948-49

Second- Runoff in

Month foot~days Maximum Minimum Mean acre—feat

Ootober 1890 . PRSI 90,890 3,270 2,370 2,932 180,300

November. . 102,780 3,530 3,270 3,426 203,900

December. . 94,130 4,100 2,370 3,036 186,700
Calendar year ...........i..iiiieieaann - - - - -

January 1891 . 78,460 3,270 1,460 2,531 155,600

.- 70,000 - - 2,500 138,800

.. 142,570 6,330 - 4,599 282,800

. 247,980 14,400 5,010 8,266 491,900

. 536,200 21,400 11,400 17,300 | 1,064,000

. 727,300 33,000 18,000 24,240 1,443,000

. 586,500 39,700 10,500 18,270 1,124,000

233,670 14,400 4,700 7,538 463,500

September. .. 120,450 4,400 3,530 4,015 238,900

Water year 1890-91 ..........cvnninennnnnn 3,010,530 39,700 - 8,249 | 5,973,900

Ootober 1891 148,880 5,010 4,100 4,803 295,300

November. . 134,040 7,070 2,580 4,468 265,900

December 128,800J 6,690 2,800 4,155 255,500

August. ..
September

Water year
October 1892

November
December

Ootober 1894
November. ,
December. .

Calendar year 1894

January 1895 .

1891-92 ..

108,500 - - 3,500 215,200
116,000 - - 4,000 230,100
149, .80 - - 4,838 297,530
138,80 5,650 4,100 4,629 275,400
354,660 28,500 5,330 11,440 703,500
1,200,700 85,800 21,400 40,020 | 2,382,000
773,660 45,300 3,110 24,960 [ 1,535,000
194,650 8,670 5,330 6,279 386,100
151,380 5,650 4,110 5,046 300,300
3,600,120 65,800 - 9,836 | 7,142,000
172,610 5,990 5,010 5,575 342,800
165,870 7,450 - 5,522 328,600
124,000 - - 4,000 246,000

108,500 - - 3,500 215,200
84,000 - - 3,000 166,600
173,370 11,800 - 5,593 343,900
230,420 14,900 5,990 7,681 457,000
582,020 31,100 7,450 18,770 |1,154,000
871,300 35,600 21,400 29,040 |1,728,000
441,330 23,200 7,450 14,240 875,400
164,940 7,070 4,700 5,321 327,200
142,190 5,330 4,100 4,740 282,000
3,260,550 35,600 - 8,933 (6,467,000
207,690 7,070 5,650 6,700 411,900
176,380 7,070 5,530 5,8/9 349,800
139,500 - - 4,500 276,700
3,321,640 35,600 - 9,100 |6,588,000
108,500 - - ,£00 215,200
112,000 - - 4,000 222,100
173,510 - - 5,597 344,200
406,300 25,500 9,550 13,540 805,900
..| 886,600 46,000 16,500 28,600 [1,759,000
.| 1,191,900 55,300 27,300 39,730 |2,364,000
536,260 26,100 9,110 17,3500 |1,064,000
217,410 9,550 5,330 7,013 431,200
170,530 5,990 5,330 5,677 337,800
| 4,326,350 55,300 - 11,850 8,582,000
189,4/0 6,690 5,650 6,112 375,800
187,560 6,690 5,990 6,252 372,000
145,980 5,990 1,800 4,709 29,3500
__________________________ Jo_ 4799 | 289,500
4,325,790 55,300 - 11,850 8,581,000
76,130 - - 2,456 151,000
98,000 |- - - 3,500 194,400
166,980 10,000 - 5,386 331,200
272,720 14,900 6,690 9,091 540,900
522,300 20,300 15,400 16,850 [1,036,000
529,200 21,4Q0 14,500 17,640 [1,050,000
506,160 16,500 4,700 9,876 607,300
122,100 4,700 3,270 3,939 242,200
120,470 4,700 3,270 4,016 238,900
2,737,070 21,400 - 7,499 5,429,000
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Monthly discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-48--Cont.

Second~ Runoff in
Month foot-days | Maximum | Minimum Yean agre~feet
October 1895 139,100 1,700 4,400 1,487 275,900
November. ..... 121,200 5,010 2,370 4,040 240,400
December. .. .. 104,490 5,650 2,580 3,371 207,300
2,578,850
77,500 - - 2,500 153,700
116,000 - - 4,000 230,100
171,820 7,450 - 5,543 340,800
161,910 6,330 4,700 5,397 321,100
338,960 17,500 6,330 10,930 672,300
1,035,200 40,400 23,800 34,510 | 2,053,000
442,900 26,100 7,070 14,290 878,500
190,870 7,070 - 6,157 378,600
240,000 - - 8,000 476,000
Water year 1895-96 ...........vvueeeuaannn 3,139,950 40,400 - 8,579 | 6,228,000
October 1896 ... 217,000 - - 7,000 430,400
November.. ... PR 150,000 - - 5,000 297,500
December. ... . eeaarees 186,000 - - 6,000 368,900
Calendar year 1896 3,328,160 40,400 - 9,095 | 6,601,000
January 1897 ..., 124,000 - - 4,000 246,000
112,000 - - 4,000 222,100
180,320 17,000 - 5,817 357,700
34C,110 17,500 6,690 11,340 674,600
717,800 27,300 17,000 23,150 {1,424,000
538,300 24,300 14,400 17,940 |1,068,000
310,490 15,400 5,330 10,020 615,800
Lo 114,890 5,010 2,800 3,706 227,900
September..... 99,210 3,530 2,800 3,307 196,800
Water year 1896-97 ................ eves..) 3,090,120 27,300 - 8,466 |6,130,000
October 1897 . 130,890 4,700 3,530 4,222 259,600
November..... 135,140 270,000
December......... 246,900
Calendar year 1897 ............ N
January 1898 . 129,000 - - 4,161 265,900
...... 130,500 - - 4,661 258,800
136,550 5,990 1,800 4,405 270,800
314,850 16,500 4,400 10,500 624,500
698,000 36,300 11,800 22,550 1,386,000
978,200 37,600 21,400 32,610 |1,940,000
442,030 24,300 6,330 14,260 876,800
August.......... 146,630 6,330 3,810 4,730 290,800
September...... 127,350 4,700 3,530 4,245 252,600
Water year 1897-98........... [ vv..] 3,495,640 37,600 - 9,577 [6,933,000
October 1898 .... 152,180 5,650 3,810 4,909 301,800
November........ 133,700 5,650 2,370 4,457 265,200
DecombeT. ..ttt 128,700 - - | __4,152 |} 255,300
Calendar year 1898 ...............cc00v....| 3,518,690 37,600 - 9,640 6,978,000
January 1899 .. 113,500 - - 3,661 225,100
February....... 90,500 - - 3,232 179,500
. 108,500 - - 3,500 215,200
311,270 15,000 - 10,380 617,400
.| 612,300 29,800 16,900 19,750 E,zu,ooo
.|1,090,400 46,000 29,200 36,350 ,163,000
719,500 40,400 10,500 23,210 1,427,000
August........... . 255,470 10,500 6,330 8,241 506,700
September...........ciciiieiiiiasiiaiiaanes.| 164,480 6,330 5,010 5,483 326,200
Water year 1898-99 .. . . ... o eerereaanaeen 3,880,500 46,000 - 10,630 7,696,000
Ootober 1899 .. .| 177,900 7,850 4,700 5,739 352,900
November. . .| 192,520 381,900
Decenmber..... .| 151,940 301,400
Calendar ¥ear 1899 ............c...e00e0004]3,988,280 7,910,000
| L T L
152,000 - - 4,903 301,500
124,000 - - 4,428 246,000
217,500 - - 7,016 431,400
275,000 - - 9,167 545,500
696,000 - - 22,450  [1,380,000
500,000 - - 16,670 991,700
141,000 - - 4,548 278,700
83,700 - - 2,700 166,000
105,000 - - 3,500 208,300
2,816,560 - - 7,717 5,586,000




MISSOURI RIVER MAIN STEM 39

Monthly discharge, in second-feet, of Missourl River at Fort Benton, Mont,, 1890-1918, 1948-49--Cont.

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-foet
Ootober 1900 ... 139,500 - - 4,500 276,700
November..... 127,500 - - 4,250 252,900
December .. 144,000 - - 4,645 285,600

Calendar year 1900 ....

January 1901 106,930 - - 3,449 212,100

February 90,500 - - 3,232 179,500

159,860 - - 5,157 317,100

187,350 11,800 4,400 6,245 371,600

767,800 30,400 12,800 24,770 1,523,000

476,700 26,100 10,900 15,890 945,500

182,140 10,900 2,800 5,875 361,300

73,680 3,030 2,170 2,377 146,100

83,930 3,530 2,170 2,798 166,500

_Water year 1900-1901 «vvvevivverns.snanns..| 2,539,890 30,400 - 6,959 5,038,000

October 1901 <] 109,230 3,530 3,530 3,530 217,100

November........ ceees . .- 114,630 4,100 3,530 3,821 227,400

December........... e 102,320 4,100 2,370 3,301 202,900

Calendar year 1901 ..........coveeoeen ....| 2,455,270 30,400 - 6,727 4,870,000

January 1902 .. 99,970 4,700 - 3,225 198,300

February 88,000 - - 3,143 174,500

112,380 - - 3,625 222,900

128,840 6,690 3,270 4,295 255,600

513,010 31,800 6,690 16,550 1,018,000

588, 600 30,400 11,800 19,620 1,167,000

332,200 15,900 5,650 10,720 658,900

104,310 5,330 2,580 3,365 206,900

84,120 3,030 3,370 2,804 166,800

Water year 1901-2 ............c.... vee...| 2,377,810 31,800 - 6,515 4,716,000

October 1902 .... .| 114,880 4,100 2,800 3,699 227,500

November. . .| 127,500 - - 4,250 252,900

December. ...| 108,500 - - 3,500 215,200
. -

Calendar year 1902 .............. ves 31,800

124,000

98,000 -

135,490 10,500

221,780 10, 500

391,190 17,000

734,300 30,400

340,090 18,100

123,990 5,990
97,210 3,810 2,580 3,240 192,800
Water year 1902-3 .....cveeeesieeaenans. 2,616,710 30,400 - 7,169 5,190,000
October 1903 141,876 5,010 3,810 4,576 281,400
. .| 135,000 - - 4,500 267,800
.| 166,000 - - 5,355 329,300
2,708,900 30,400 - 7,422 5,373,000
___________________________ SR A S St A
139,500 - - 4,500 276,700
. 130,000 - - 4,483 257,900
..| 182,480 - - 5,886 361,900
. 307,920 16,500 5,990 10,260 610,800
..| 618,500 27,300 15,900 19,950 1,227,000
683,600 27,300 15,400 22,790 1,356,000
.| 315,420 14,900 5,650 10,170 625,600
| 132,430 5,650 3,270 4,272 262,700
. 97,980 3,810 2,800 3,266 194,300
Water gear 1903-4 ...........ceuicarnneqs.|3,050,700 27,300 - 8,335 6,051,000
October 1904 ............. 122,640 4,700 3,270 3,956 243,300
November. . N 144,000 - - 4,800 285,600
Deoenmber. . 147,500 - - 4,758 292,600
_________ RO SO E i apit S Aty
Calendar Year 1904 .... c.veevvevsoeeneass 3,021,970 27,300 - 8,257 5,994,000

January 1905 .......... 124,000 - - 4,000 246,000
February. .. 110,500 - - 3,946 219,200
Maroh..... 159,630 - - 5,149 316,600
Apri) 140,760 5,330 4,100 4,692 279,200
uay. . 181,430 6,690 5,330 5,853 359,900
June. 352,060 15,900 6,690 11,740 698,300
July. . 202,220 12,800 3,530 6,523 401,100
August. ... 98,300 - - 3,171 195,000
September. . 74,000 - - 2,467 146,800

Water year 1904-5 ........eeeveneensneassfl,857,040 15,900 - 5,088 3,684,000
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Monthly discharge, in second-feet, of Missouri River at Fort Benton, Mont., 1890-1918, 1948-49--Cont.

Second— Runoff in
Month foot—days Maximum Minimum Mean acre~feet
October 1905 .... 90, 500 - - 2,919 179,500
November..:.... 115,000 - - 3,833 228,100
December 111,000 - - 3,581 220,200
Calendar year 1905 ..
January 1906 104,000 - - . 3,355 206,300
February...... s .. 115,000 - - 4,107 228,100
llaroh...... PP . 147,000 - - 4,742 291,600
o 216,520 9,110 6,300 7,217 429,500
. 561,700 18,600 9,110 11,670 717,400
. 530,700 19,800 12,800 17,690 1,053,000
. 202,660 12,300 4,100 6,537 402,000
August.. ... 84,260 3,270 |- 2,170 2,71 167,100
September 105,800 3,810 3,030 3,527 209, 900
Water year 1905-6 ........... N 2,184,140 19,800 - 5,984 4,333,000
October 1906 109,430 3,530 3,530 3,530 217,100
November. . . 110,000 - - 3,667 218,200
December 109,000 3,516 216,200
Calendar year 1906 ................ccee..n 2,196,070
Ja.nuary 1907 . 90,500 - - 2,919 179,500
. 128,500 - - 4,589 254,900
211,750 10,900 - 6,831 426,000
297,410 13,300 7,070 9,914 589,900
495,630 24,300 9,110 15,990 983,100
990, 600 47,500 20,900 33,020 1,965,000
824,000 44,600 14,400 26,580 1,634,000
. 249,470 14,900 4,400 8,047 494,800
September. 179,360 6,690 5,010 5,979 355,800
Water year 1906-7 ................ weees.ul 3,795,650 47,500 - 10,400 7,528,000
October 1907 . 190,000 - - 6,129 376,900
November. . 165,000 - - 5,500 327,300
December. 144,500 - - 4,661 286, 600
Calendar year 1907 ..... .| 3,966,720 47,500 - 10,870 7,868, 000
___________________________ ISR T At A
January 1908 134,000 - - 4,323 265,800
February. . 120,000 - - 4,138 238,000
182,620 7,850 - 5,891 362,200
295,040 31,100 5,010 9,835 585,200
420,270 27,900 7,850 13,560 833,600
1,608,700 107,000 33,700 53,620 3,191,000
586,100 32,500 9,200 18,910 1,163,000
g 182,430 8,800 5,000 5,385 361,800
Septembsr . 175,£60 6,950 5,000 5,852 348,200
Water year 1907-8  ..............ennnn v...} 4,204,220 107,000 - 11,490 8,340,000
October 1908 258,000 - - 8,323 511,700
November. . .. 230,000 - - 7,667 456,200
December. . 175,000 - - 5,645 347,100
4,367,720 107,000 - 11,930 8,664,000
150,000 - - 4,839 297,500
153,000 - - 5,464 303,500
221,980 9,800 - 7,161 440,300
249,630 9,200 7,660 8,321 495,100
477,500 30,100 9,600 15,400 947,160
1,099,700 54,400 19,100 36,660 2,181,000
404,540 25,300 7,300 13,050 802,400
. .| 179,870 9,200 4,130 5,802 356,800
September. . 215,550 8,800 4,130 7,185 427,500
Water year 1908-9 ., ..... .. 3,814,770 54,400 - 10,450 7,566,000
October 1309 Ceeaeeeas . 222,000 - - 7,161 440,300
November. . . 197,500 - - 6,583 391,700
December. . 13€,500 - - 4,403 270,700
Calendar year 1909 .............. . .. 3,707,770 54,400 - 10,160 7,354,000
January 1310 ... 141,900 - - 4,577 281,500
o 131,300 - - 4,689 260,400
365,800 14,900 5,400 11,800 725,600
466,200 197,600 12,500 15,540 924,700
641,500 23,500 18,600 20,690 1,272,000
384,000 19,100 5,400 12,800 761,700
121,000 5,100 3,100 3,903 240,000
85,920 3,180 2,500 2,772 170,400
September. . 126,180 5,240 2,930 4,206 250,300
Water year 1909-10 ,.............c.000n....] 3,019,800 23,500 - 8,273 5,989,000
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Monthly discharge, in second-feet, of Missouri River at Fort Benton, Mont,, 1890-1918, 1948-49--Cont.

" Seoond- Runoff in

Month foot-days Yaximun Minimun Hean acre-feet
October 1910 159,530 6,130 3,830 5,146 316,400
November. .. 163,130 - - 5,438 323,600
December. . ... 142,320 5,520 3,280 4,591 282,300
2,928,780 L 23,500 - 8,024 5,809,000
98,000 - - 3,1617 194,400
114,500 - - 4,089 227,100
202,350 - - 6,527 401,400
212,380 7,660 6,600 7,079 421,200
343,540 15,900 5,000 11,080 681,400

787,100 31,900 15,900 26,240 | 1,561,000

284,880 19,100 3,860 9,190 565,100
128,560 5,000 3,100 4,147 255,000
115,280 4,500 2,860 3,843 228,700
2,751,570 31,900 - 7,539 | 5,458,000
Ootober 1911 162,100 - n 5,229 321,500
Novenber..... 165,500 - - 5,517 328,300
December. ... 138,500 - - 4,468 274,700
Calendar year 1911 ............ e 2,752,690 31,900 - 7,542 | 5,460,000
January 1912 . 122,500 - - 3,952 243,000
February. 133,500 - - 4,603 254,800
March. .. 169,090 10,800 - 5,455 335,400
April. . 284,370 10,800 7,660 9,479 564,000
May... 608,300 30,700 10,400 19,560 | 1,203,000
June.. ... 873,100 33,100 21,800 29,100 | 1,732,000
July..... 774,390 21,800 5,610 10,460 643,400
August...... 137,550 8,030 5,300 6,373 391,800
September. . . .B7,160 6,950 4,700 6,239 371,200
Water year 19.1-12 ........... e 3,364,080 33,100 - 9,191 | 6,673,000
Ociober 1912 . ool 212,930 - - 6,869 422,300
November. . . . .. 203,000 - - 6,767 402,600

Decenber.

e 141,500 - - 4,565 280,700

Calendar year 1912 ........

January 1913 ..... 102,000 - - 3,290 202,500

February. .. . 107,500 - - 3,839 213,200

“ March. .. 141,000 - - 4,548 279,700

432,000 18,600 10,400 14,400 856,900

. 665,700 38,800 13,900 21,470 | 1,320,000

11,097,700 44,000 19,100 36,590 | 2,177,000

July.. 406,670 25,300 5,300 13,120 806,600

August .. . . . 210,510 8,800 5,000 €791 417,500

September. ... PN . . 131,160 5,930 3,600 4,372 260,200

Water year 1912-13 3,851,670 44,000 | - 10,550 | 7,639,000

October 1913 239,270 10,400 5,000 7,718 474,600

November. . . 220,950 8,410 5,610 7,365 438,200

December. .. 140,940 6,600 - | 4,545 279,600

_________ Ao SRR SO 3 st BN bt

3,895,400 44,000 - 10,670 | 7,726,000

142,800 - - 4,606 283,200

146,700 - - 5,239 291,000

223,400 - 5,610 7,206 443,100

300,780 13,000 5,610 10,030 596,600

631,700 28,300 12,100 20,380 [-1,253,000

713,100 28,900 13,900 23,770 | 1,414,000

206,930 13,400 - 6,675 410,400

103,200 - - 3,329 204,700

118,000 - - 3,933 234,000

Water year 1913-14 ...........cvvuineenns ..| 3,187,770 28,900 - 8,734 | 6,322,000

October 1914 210,540 © 8,030 4,410 6,792 417,600

November.......... . 181,500 - - 6,050 360,000

December............ .| 140,000 - - 4,516 277,700
Calendar year 1914 ...............

January 1915 135,100 - - 4,358 268,000
181,300 - - 6,475 359,600
281,630 - - 9,085 558,600
313,800 13,900 8,800 10,460 622,400
446,900 16,400 13,400 14,420 886,400
638,700 30,700 11,300 21,290 | 1,267,000
345,990 16,900 5,930 11,160 686,300
231,110 12,600 5,000 7,455 456,400
September. .. 190, 650 7,660 4,410 6,355 378,100

Water year 1914-15 ..., e ceee....| 3,297,220 50,700 - 9,033 | 6,540,000
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Monthly discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-49--Cont.

Second— ] Runoff in

Month toot-days Maximum Minimum Mean acre-fest
October 1915 .. 216,840 10,000 4,640 6,995 430,100
November........ 186,830 7,660 - 6,228 370,600
December....... e 159,300 6,950 3,400 5,139 316,000
Calendar year 1915 ... ................... 5,528,150 | 30,700 - 9,118 | 6,602,000
January 1916 123,500 - - 35,984 245,000
193,500 - - 6,672 383,800
348,310 19,900 - 11,240 690,900
296,290 13,700 6,670 9,876 587,700
539,200 22,100 13,400 17,390 | 1,069,000
944,700 48,600 22,300 31,490 1,874,000
721,680 42,000 8,920 23,280 1,431,000
221,840 9,760 5,930 7,156 440,000
September. 186,520 - - 6,217 370,C00
Water yoar 1915-16 ....u.vvuenenenrnannans 4,138,510 48,600 - 11,310 | 8,208,000
October 1916 .. 198,990 - - 6,419 394,700
November. ... 176,890 - - 5,896 350,900
Degember. . 149,200 - - 4,813 295,900
Calendar year 1916 . 8,133,000
January 1917 ..... . 162,400 - - 5,239 322,100
February.... . 162,400 - - 5,800 322,100
March. 217,110 13,000 - 7,004 430,600
327,800 13,000 8,800 10,930 650,200
812,100 48,200 10,800 26,200 | 1,611,000
1,171,300 43,300 33,100 39,040 2,323,000
486,400 33,100 5,400 15,690 964,800
139,620 - 3,500 4,504 276,900
139,410 5,810 3,630 4,647 276,500
Water year 1916-17 ............. 4,143,620 48,200 - 11,350 | 8,219,000
October 1917 155,100 - - 5,003 307,600
November. .. ... 184,000 - - 6,133 365,000
December. .... 151,500 - - 4,887 300,500
Calendar year 1917 ....... N vev..] 4,109,140 48,200 F - 11,260 | 8,150,000
January 1918 .... 180,970 7,490 3,270 5,840 359,000
February...... 158,710 7,060 4,740 5,670 315,000
. 229,150 9,900 4,770 7,390 454,000
. 268,490 11,000 7,560 8,950 533,000
....... 428,300 16,300 10,000 13,800 848,000
e 580,000 28,000 10,500 19,300 1,150,000
e 177,580 9,670 4,480 5,730 352,000
August.......... 160,320 6,250 4,140 5,170 318,000
September. .. .. 135,080 5,150 4,030 4,500 268,000
Water year 1917-18 ...............00..0... 2,809,200 28,000 - 7,700 5,570,000
October 1948 ........ 161,030 5,860 4,280 5,195 319,400
November. . ... 174,910 6,460 5,160 5,830 346,900
December........ 146,920 5,900 3,300 4,739 291,400
Calendar year 1948 ,..... eetaiaceaaeen. ] 3,843,330 1 51,300 3,300 10,500 | 7,622,000
January 1949 . 139,700 4,900 4,000 4,506 % 277,100
. 133,500 5,700 4,100 4,768 264,800
. 199,290 8,690 5,100 6,429 395,300
. 303,980 14,100 6,920 10,130 602,900
. 437,250 20,100 8,390 14,100 867,300
. 402,150 21,600 7,060 13,400 797,700
e 146,030 6,520 3,620 4,711 289,600
August........ 98,510 3,980 2,560 3,178 195,400
September.........o.iiiiiiiiiiiirisiensesas.| 106,890 5,850 2,620 3,563 212,000
Water year 1948-49 .,...............c.0....| 2,450,160 21,600 2,560 6,713 4,860,000

T
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Missouri River at Loma, Mont.

Location. --Water-stage recorder, lat. 47°56', long. 110°28', in lot 6, SE} sec. 8, T. 25
., K. 10 E., at Loma, half a mile downstream from Marias River.

Drainage area.--34,100 square miles.
Records avallable.--February 1935 to September 1949,
Average discharge.--14 years, 7,397 second-feet.

Extremes.--Maximum discharge during year, 26,500 second-feet June 4; maximum gage height
T observed, 9.7 feet in February (ice %am{; minimum discharge, 1,700 second-feet Dec. 9;
minimum daily, 2,620 second-feet Sept. 19.

1935-49: Maximum discharge, 92,000 second-feet June 20, 1948 (gage height, 17.63
feet), from rating curve extended above 60,000 second-feet by logarithmic plotting;
minimum, 480 second-feet July 5, 6, 1936 (gage helght, 1.70 feet); minimum daily, 638
second-feet July 5, 1936.

Remarks.--Records good except those for pericds of ice effect or no gage-height record,
ch are fair. Many diversions from tributaries. Some regulation by reservoirs.
angiderable diurnal fluctuation at medium and low flow caused by power plants above
station,

Discharge, in second-ieet, water year October 1948 to September 1949

g
=

Nov. Dec. Jan. Feb. Mar, Apr. May June July Auvg. Sept.

6,360 ! 8,410 5,900 ¢,800| 4,800{ 5,800| 8,980 16,200 {21,300| 7,540 4,160 3,210
6,170| 6,560 | 5,970 | 4,800} 5,000| 5,900 8,700 | 16,200 | 23,600 | 7,450 | 4,280 | 3,320
6,130 | 6,450| 6,340 5,000 | 5,000| 6,000) 8,730} 16,200 | 25,200| 6,770} 4,170| 3,600
6,150 | 7,070 | 6,200 5,000 | 5,000| 6,400| 8,740 | 25,500 | 25,800 | 6,090 | 35,770 | 3,110
7,370| 6,000| 4,700| 5,000| 6,400| 8,830 14,500 | 24,700 | 6,630| 3,480 2,890

6,340! 6,830 5,900 5,100 *4,900| 6,400) 8,970 14,800 | 23,500} 6,160 ] 3,840 3,200
6,i70| 7,200| 5,500} 5,000; 4,800 7,000| 9,930] 13,800 (23,100} 5,800 3,000 3,670
6,200 7,220} 4,100| 5,100} 4,800} 7,000 10,300 13,400 | 24,300 5,900} 2,950 3,590
6,150 7,450| 4,800| 5,100| 4,900} 6,900 | 10,300 | 14,000 | 24,300 | 5,810] 3,420 3,760
,10| s5,920| 6,900 3,600| 4,500) 5,100) 6,700 10,60C | 14,300 | 19,100{ 5,360 | 3,270 3,880

11| s,e20| 7,170 4,800| 4,400{ s,100| 6,600 | 20,300 ]| 13,800 | 16,100| 5,570 | 3,280| 3,470
12| 6,350| 6,620| 5,400| 4,400| 5,000| 6,400 | 20,000 | 13,000 | 16,400 | 5,800 | 3,310| 3,480
13| s,900| 6,360| 6,400 4,700 4,600| 5,700 | 10,200 | 12,200 | 16,800 | 5,780 | 3,440 4,030
14| 5,770| 6,080| 5,600 5,000{ 4,500| 6,300 9,890 (11,800 |15,600{ 5,570 3,160 [ 3,860
15| 6,130| 6,450| 5,000{ 5,000{ 4,700| 5,800| 9,850| 11,800 ]16,400| 5,820 3,270| 3,770

16| s,120| e6,280| 4,700| 4,800| 4,300} s,800| 9,610 13,500 | 15,000 6,050] 3,530 3,880
17| 8,060 6,440| 4,800 ( 4,800( 5,400 8,200 11,700 | 15,000 | 13,800 5,100 3,720 | 3,650
18| 5,370| 6,700 5,100| 4,900 5,800] 6,400 | 13,200 | 20,000 | 10,800 | 5,480 | 3,650 | 4,180
19| &,180| 7,070| 5,600 4,800 5,400 | 6,800 | 13,400 | 21,500 | 11,000 | 4,260| 3,500 | 2,620
20| 5,%60| 6,750 5,500 | 4,800 4,300| 7,200 13,400 | 23,000 | 11,900{ 4,150 4,060 3,890

21 6,070 | 7,320! 5,400| 4,500! 4,500, 8,200} 13,800 | 24,000 | 12,400| 5,320| 3,260 3,460
22 6,440 | 6,300 5,200| 4,200} 4,800| 8,500 | 14,400 24,000 | 11,400 4,160 2,860 4,040
23 6,590 | 7,640{ 5,300| 4,400{ 5,400 8,200 14,800 | 25,500 | 9,990 | 4,120]| 3,560 5,080
24 8,440} 6,590( 5,000 4,800{ 6,000 9,000( 15,900} 22,000 1{11,200( 4,460} 3,600 4,740
25 6,260 6,600 4,000| 4,800 6,400 10,000 | 16,100} 23,000 |12,100| 4,000 3,440 4,260

26 6,110 6,560 3,800 4,600| 6,300{ 9,700} 15,800 22,500 {10,300} 4,480| 3,710 4,140
27 8,210} 6,400! 3,800 4,600| 6,200/ 9,800} 16,400) 22,000 9,740| 4,160] 3,640 6,550
28 6,290 6,320| 4,700| 4,800| 6,400{ 9,500} 15,800 21,300 | 8,700 | 4,430| 3,640 6,320
- *8,500 | 15,400 | 18,900 | 9,240 | 4,630 2,960 3,850

9,310 | 16,100 | 18,300 | 8,400 4,380| 3,490 4,610

OOND SN
o
o
@©
o

31 6,690 - 5,400} 4,800 . 10,200 - 18,900 - 4,330 3,450 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-foet
L8 ] P 190,000 6,690 5,120 6,129 376,900
.. 201,880 7,640 6,080 6,729 400,400
DECemDOI . ¢ v centroctvecsratnssroarsrsronrenns 160,010 6,400 3,800 5,162 317,400
Calendar year 1948 ........covvencanvnnad| 4,824,620 82,700 3,600 13,180 | 9,570,000
4,200 4,771 293,400
4,300 5,179 287,800
5,700 7,375 453,400
8,700 12,000 714,300
11,800 17,51C¢{ 1,077,000
8,400 18,070 956,400
4,000 By341 328,400
August............ 108,870 4,280 2,860 3,512 215,900
SepPLOMDOr. s v vtsreacrarsscasssroarsriancnsinal 118,110 8,550 2,620 3,937 234,300
Water year 1b48-49 ............ccce0neenld 2,851,140 25,800 2,820 7,811} 5,655,000

Peak discharge !basal 1a!soo uec.-ft.%,«ﬁay 1 (10:30 p.m.) 17,400 sec.-ft.; May 21 (time unknown)
24,500 sec.-ft. a.m. » Sec.~ft.

* Winter discharge measursment made on this day.

Note,--8tage-dlscharge relation affected by ice Dec. 5 to Mar. 8 (no gage-height record Dec. 16 to
Mar. 3, Mar, 9-29; discharge computed on basis of 2 discharge measurements, weather records, and
records for station at Fort Benton). No gage-height record May 17-27; discharge computed on basis
of 1 discharge measurement and records for statlon at Fort Benton.
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Missouri River at power-plant ferry, near Zortman, Mont.

Location.--Water-stage recorder, lat. 47°44', long. 108°56', in EINEL sec. 30, T. 23 N.,
B ., abt power-plant ferry, 5 miles downstream from Cow Creek and 22 miles
(revised5 southwest of Zortman.

Drainage area.--40,600 square miles.
Records available.--February 1934 to September 1949.
Average discharge.--15 years, 7,887 second-feet.

Extremes. --Maximum discharge during year, 26,900 second-feet June 5; maximum gage helght,
T I0.1 feet Mar. 22 (ice jam); minimum daily discharge, 3,300 second-feet Dec. 11.
1934-49: Maximum discharge, 93,200 second-feet June 21, 1948; maximum gage helght,
30.16 feet Mar. 19, 1947 (ice Jam), from floodmark; minimom discharge, 1,120 second-
fegé July 8, 1936 (gage height, 1.92 feet); minimum daily, 1,220 seccnd-feet Dec. 13,

Remarks.--Records fair except those for pericds of ice effect or no gage-height record,

which are poor. Many diversicns from tributaries. Flow partly regulated by reservoirs
Considerable fluctuation at medium ang,low flow caused by power plants above station.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 6,870| a8,800( 6,200| 5,200| s5,100] 6,700 | 10,500 | 16,500 } 19,800} 8,050 | 5,200| "4,100
2| 6,710| a6,600| 6,100 5,300| 5,100| 6,600| 9,800 16,700 |23,200¢{ 8,050 | 4,820 4,120
3! 6,870 a6,400| 6,000 | 5,300 | 5,100| 6,300| 9,100] 16,800 | 25,300 7,530 4,690{ 4,050
4| 6,870 26,800 5,900| 5,200| 5,100} 6,300 | 9,200 | 16,800 | 26,300 { 6,870 | 4,840 | 4,050
5| 6,050|a7,200| 5,500 5,100 5,100| 6,400| 9,300 16,300 | 26,500 | 6,620 4,770 4,220
6( 7,370]a7,600| 5,000| 5,100 5,100| 6,600| 9,700| 15,200 |25,700] 7,180| 4,710 4,070
7| 6,650]a7,000| 4,400] 5,100| 5,000| 6,800 9,980 | 15,600 |24,800| 6,320 | 4,540| 3,960
8| 6,410 a7,200| 3,900] 5,100| 5,000 7,000 | 10,100 | 14,700 | 23,900 | 6,080 | 4,480 | 3,940
9| 6,710| a7,400| 3,600} 5,000| 5,100} 7,100 | 11,000 | 14,200 | 25,000 | 6,200| '4,290 4,220

10 6,680 a7,600| 3,800 4,900| 5,200! 6,900 10,900 | 14,600 | 25,400 7,500 4,000 4,340

11) 6,470|'a7,800| 3,300 4,700| 5,300| 6,700 11,000 | 15,100 | 21,200| 6,960| 4,000 4,410
12| 5,700 27,300 | 4,200| 4,600 | 5,200 6,600 10,800 | 14,600 |17,000| 5,790 4,170 | 4,580
13| 6,650 27,400 5,000 4,600 5,000| 6,300 10,500 | 13,700 | 16,600 | 6,710 4,030 | 4,540
14| 6,320]|a7,000| 5,300| 4,900| 5,000| 6,100 10,500 | 13,000 |17,600| 5,960 4,000| 4,340
15| 6,050 a6,500| 5,500 5,100 | 5,000| 6,100 10,300 | 12,600 | 16,300 5,960 4,100| 4,610

16| 6,050| 6,650| 4,700| 5,100| s5,100| 6,200 10,100 | 12,800 |17,100| 5,200| 3,940 4,690
17| 6,140| 6,990 | 4,000| 5,100 5,300| 6,200{ 9,940 | 13,800 | 15,800 | 6,200| 3,940| 4,610
18| 6,230 6,410| 4,500| 5,000| 5,600 | 6,300 | 10,300 | 15,800 |14,900| 5,870| 4,140 4,640
19| 6,410| 6,620| 5,000 | 4,800 5,800| 6,500 12,500 | 20,700 | 12,700 | 5,670 | 4,240| 4,310
20| 6,350| 6,960| 5,600 | 4,700| 6,000| 7,000| 13,000 | 22,200 (11,800} 5,820 4,240 4,510

21| 6,620| 7,240} 5,700 4,500 5,500| 7,600} 13,700] 23,600 | 12,300 | 5,310 4,380| 4,310
22| 6,650 7,020| 5,500| 4,200| 4,700 | 8,100 | 13,900 | 24,000 | 13,100 | 5,360 4,340 | 4,190
23| 6,780 7,090| 5,400| 4,100| 5,400 | 8,700 14,500 | 24,300 | 12,300 | 5,620 4,030 ! 4,410
24 | 6,950| 7,240| 5,300 4,200| 6,200| 9,200]| 15,300] 23,900 | 11,900| 5,310| 3,870| 4,690
25| 7,180| 7,590| 5,000 | 4,300 6,600 9,600 | 15,900 | 22,600 | 12,500 | 5,200 | 4,170| 5,090 «

26| 6,870 7,120! 4,600 4,500 6,700/ 10,100 18,200 | 23,800 | 21,500 5,220 4,240| 5,360
27| 6,560| 6,810| 4,400 4,800 6,700 | 10,500 | 16,200 | 23,700 | 9,790 | a5,000 | 4,140| 4,980
28 | 6,380 6,700 4,700 5,000 6,706 | 10,200 | 16,600 | 25,3001 9,760 | a4,800 | 4,240 5,030

29 6,350 8,600 4,300 5,100 - 9,500 | 15,900 | 22,000 9,390 4,980 4,290 6,140
30 6,500 6,300 4,600 5,200 - 9,700 | 16,000 | 20,200 9,280 5,080 4,310 5,930
31 6,320 - 4,900 5,100 - 10,100 - 19,500 - 5,250 3,910 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-fost

202,700 7,370 5,700 6,539 402,000

209,940 7,800 6,300 6,998 416,400

DEOEMDET. v vt seuaaraorsasivocnsansssorasasan 151,300 6,200 3,300 4,881 300,100

Calendar year 1948 ...... T .. ®,075,300 |  85,200| 3,300 13,570_ 10,070,000

TBOUBLY .« vveereereenrnssennsensensasansannss] | 150,900 ] 55300 4,100 4,888 | 299,300

February. - 152,700 6,700 4,700 5,484 302,900

234,000 10,500 6,100 7,548 464,100

362,720 16,600 9,100 12,080 719,400

562,600 24,300 12,800 18,150 | 1,116,000

518,720 26,500 9,280 17,280 1,029,000

187,680 8,050 4,800 6,054 372,300

133,060 5,200 3,870 4,292 263,900

136,440 6,140 3,940 4,548 270,600

Water year 1948-49 ..............000neennsf 3,002,760 26,500 3,300 8,227 5,956,000
Peak discha base, 14,000 Bec.-ft.).--May 2 (11:30 p.m.) 17,100 sec.-ft.; June 5 (2 a.m.) 26,900

sec.

a No gase-height record; discharge computed on basls of records for station &t Loma.
Note.--Stage-discharge relation affected by ice Nov. 28 to Apr. 6.
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Fort Peck Reservolr at Fort Peck, Mont.

Location. --Water- stage recorder, lat. 48°00726", long. 106°23'49", in sec. 14, T. 26 N.
R. 4T E., in No. 4 emergency gage shaft of dam on Missouri River at Fort Peck 2 miles
downstream from Bear Creek, 95 miles southwest of Nashua, and 11 miles upstream from
Milk River. Datum of gage is at mean sea level, datum of 1929.

Drainage area.--57,725 square miles.

Records available.--Octobir 1938 to September 1949. June 1937 to September 1938 in files
of o ce © issouri River Division, Corps of Englneers.

Extremes --Maximum contents during year, 14,810,000 acre-feet Oct. 1 (elevation, 2,232.47
; minimum, 11,970,000 acre-feet bept 30 (elevation, 2,218,11 feet).
1937 49: 17 550 000 acre-feet July 15, 1948.

Remarks.-~Reserveir 1s formed by earth-fill dam; storage began in 1937; dam completed in
. Usable capacity, 18,800,000 acre-feet between elevations 2, 095 feet (lowest out-
let) and 2,250 feet (top of 25-foot gates) above mean sea level. Elevation of crest of
spillway, 2 225 feet. Dead storage below elevation 2,095 feet, 617,000 acre-feet.
Figures given herein represent contents above elevation 2,095 feet. Water is stored
to supplement low-water flow of Missourl River during navigation season. Elevations
materially affected by wind.

Cooperation.--Gage readings furnished by Corps of Engineers.

Monthly elevatilon and contents, water year October 1948 to September 1949

nts
Elevation Contents Chagﬁ:”j;: ;g:::z v

{feet)t {acre-feet) (acre-feet)

Date

2,232.51 14,820,000 -
13,480,000 -1,340,000

2,225.
13,100,000 -380,000
12,860,000 2:

2,221.98 12,700,000 ~160,000

Jan.
Feb 2,221.32 12,580,000 ~120,000
Mar. 2,224.22 13,140,000 +560,000
Apr. 2,225.19 13,330,000 +190,000
May 2,228.33 13,950,000 +620,000
June 2,231.79 14,670,000 +720,000
July 2,229.47 14,190,000 -480,000
Aug. 2,223.53 13,000,000 -1,190,000
- Sept., . 2,218.11 11,970,000 -1,030,000
Water year 1948-49.... - - -2,850,000

t Elevation at 12 p.m.
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Missouri River below Fort Peck Dam, Mont.

Location.--Water-stage recorder, lat. 48°02'30", long. 106°21'10", in NW} sec. 6, T. 26

., R. 42 E., 3% miles upstream from Milk River, 6 miles south of Nashua, and 8 miles

downstream from Fort Peck Dam, Datum of gage is 2,020,00 feet above mean sea level,
datum of 1929 (Corps of Engineers bench mark).

Drainage area.--S?,BOd square miles.
Records available.--March 1934 to September 1949.
Average discharge,--15 years, 6,971 second-feet.

Extremes.--Maximum daily discharge during year, 28.600 second-feet Oct. 9; minimum, 2,060
~second-feet June 6 (gage helght, 1.09 fest).

1984-49: Maximum discharge, 51,000 second-feet Aug. 8, 1946; maximum gage helght
observed, 12.30 feet Mar. 10, 1936 (ice Jam), site and datum than in use; maximum daily
reverse -flow, 400 second-feet Mar, 29, 1943 (backwater from Milk River); minimum gage
height, 0.38 foot June 7, 1943.

Remarks.--Records good except those for perlods of ice effect or no gage-height record,

Which are falr. Many diversions from tributaries. Flow completely regulated by Fort
Peck Reservolr (see preceding page).

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec, Jan. Feb. Mar, Apr. May June July Aug. Sept.
1] 28,300 27,300/ 9,320] 7,820| 7,800| 7,690| a3,400( 10,900| 3,220} 6,960| 20,600} 23,400
2| 28,500| 26,800| 8,170 7,970| 7,800 6,340| 3,380| 10,700| 3,550| 8,440| 20,300 23,100
3| 28,100| 25,400| 8,110 7,800| 7,900| 6,640| 3,490( 11,600 3,000| 9,360 20,500 23,100
4| 28,300| 23,700| 8,080 7,800| #7,700{ 6,670| 3,420| 13,100 a2,800| 10,600| 21,200 22,700
5| 28,300| 21,700| 8,030 7,800{ 7,700| 6,670| 3,440].12,800! a2,600| 10,500| 22,000 | 22,400
61 28,300 20,400( 8,080| 7,800{ 7,700| 6,030| 3,460| 11,800| 2,500| 8,560 22,000 21,700
7| 28,200| 18,300| B8,140| 7,800 7,700| 5,690 4,640| 12,100 £3,020| 7,560 21,900 | 20,300
8 | 28,400| 16,100| 8,080| 7,800( 7,700{ 5,690| 5,180| 13,200 £3,070| 7,590 22,100 | 20,400
9| 28,600| 14,200| 8,080| 7,800| 7,700| 5,550! 5,290| 13,600 £3,100| 7,470( 22,000 | 20,400

10 | 28,200| 12,700 8,080 7,800| 7,640| 4,560{ 5,600| 13,400 £3,040{ 8,470( 21,700 20,200

11| 28,0001 10,800| 8,030| 7,800| 7,400| 4,140} 5,880( 12,400{ 3,380{ 10,000] 21,600 19,700
lz | 28,2000 9,910| 8,250| 7,800| 7,700 4,240| 8,810( 10,900| 3,280( 11,800 21,400 19,200
13 | 28,100 9,730| 7,820| 7,800 7,700| 3,700} 12,000 9,060 3,140| 13,000| 21,400 18,500
14 | 28,000} 9,700| 7,840| 7,800} #7,580| 3,940} 14,000f 7,100| 3,140| 13,200] 21,800/ 18,300
15| 28,200| 9,640{ 7,840 7,800| 7,250| 4,560} 13,600 5,760 3,070{ 12,000| 22,000 | 17,900

16 | 28,100( 9,490| 7,970{ 7,800| 7,270| 4,560] 12,700| 5,640 3,170( 13,100] 22,300 | 18,500
17| 28,100| 9,49 8,000| 7,800| 7,250| 4,330{ 12,600| 5,5%0| 2,940| 13,200 22,300 | 18,300
18 | 28,200| 9,400| 28,000{ 7,800} 7,220| 4,040| 15,500| 5,110| 3,020| 13,100 22,400 18,300
19 | 28,000| 9,370| a8,000| 7,800| 7,400| 4,120] 13,700| 3,940 2,990| 14,800 22,500 | 18,700
20 | 28,200( 9,340 #7,870| 7,800{ 7,450| 3,550| 14,300{ 3,710 3,000| 15,300 | 22,400 | 18,500

21 | 28,200( 9,010| 7,920{ 7,800{ 7,300| 3,460] 14,400| 3,620| 3,260] 16,000 22,200 19,000
22 | 28,200| 9,610| 7,850 7,800{ 7,380| 3,420| 14,000| 3,640 4,640| 16,700 22,400 19,400
23 | 28,200 9,320| 7,900| 7,800| 7,350| 3,370|13,.00| 3,560 4,990| 17,200] 22,300 19,800
24 | 28,100 9,080! 7,320| 7,800| 7,250| 3,200| 13,500 3,430 | 4,950| 16,900 22,500 | 19,500
25 | 28,200 9,150| 7,840{ 7,800{ 7,220| 3,700| 13,200| 3,420 5,100| 18,700 | 23,200 | 19,400

26 | 28,100 9,430( 7,740 8,800| 7,250 a3,500| 12,6800} 3,470( 5,080( 18,200 23,700 | 13,000
27 | 27,900| 9,340} 7,840| 8,000| 7,400 23,500 12,100} 3,490 5,100| 19,200( 23,800 19,000
28 | 28,000| 9,200/ 7,840 7,800| 7,450| a3,500| 11,400| 3,400| 5,03Q} 19,800 24,000 | 18,900
29 | 28,200 9,180] 7,870( 7,800 - a2,500| 11,400 3,330| 5,090| 20,400 | 24,000 | 18,800

30 | 27,100( 9,260| 7,820| 7,800| - |a3,500| 10,800| 3,310 5,610 20,200 | 23,800 | 18,400
31| 27,500 - 7| 7)840| 7800| - |a3.s00| - 5,350 - | 20,500| 23,700] -
Second- Runoff in

Month (Second- | Maximm | minimm Wean | Bumoff in

OOLODEI . oo vverrurnrnnnsontosssossnssnnaonss 871,800 28,600 27,100 28,120} 1,729,000

November. . nnsnons o ‘1 3e8,160| 27,300 9,010 | 13,210| 785800

DEOEMDEI. .t adeanrnarseseessansneniesanasns 248,250 9,320 7,740 8,008 | 492,400

CBlendar YEAT 1848 .e...eoveveneveeseer...| 5,153,030 | 28,8600 | 1,200 | 14,080 0,220,000

JAMUATY. . evvrvseeeinnereeneerennerneasensons] | 243,190 | 8,800 7,800 7,845 | 482,400

210,160 7,300 7,220 7,508 | 416,800

141,060 7,690 3,370 4,550 279,800

289,090 | 141400 3,380 9,636 | 573,400

230,590 | 13,600 3,310 7,438 | 457,400

109,880 5,610 2,500 s'g63 | 217,900

a18/010| 20,800 6,960 | 13480 | 829,100

ugu 690,000 | 24,000| 20,300 | 22,260 | 1,369,000

SeDLOMBAT. 1. e rnerensivrnensoneneasiieeeess] 594,800 | 25,400 17,800 | 18,820 | 1,179,000

WALOT YOAY 1848-48 +voveerevrnnsianseenes| 4,442,790 | 28,800 2,500 | 12,170 | 8,812,000

* Winter diesharge measurement made on this day.

a No gage-~bdight record; discharge computed on basis of records of discharge from Fort Peck Reser-
voir,

£ Computed on dasis of partly estimated gage-height record.

%ﬁg.--stun-dilcurge relation affected by ice Jan. 3 to Fedb. 9, Feb. 12, 13, Backwater from
spIlIway discharge Oct. 1-29, June 1T to Aug. 22; mean daily discharge from Fort Peck Reservoir used
as furnished by Corps of Enginsers.
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Missouri River near Wolf Point, Mont.

Location.--Water-stage recorder, lat. 48°04', long. 105°32', in Nwi sec. 28, T. 27 N., R.
~, at hlghway bridge 6 miles southeast of Wolf Polnt and 6 mlles downstream from
Wolf Creek. Datum of gage is 1,958.57 feet above mean sea level, datum of 1929,

Drainage area.--83,200 square miles.

Records available.--Aprll 1930 to September 1949, September 1928 to April 1930 at ferry
T crossing at Wwolf Point, 6 miles upstream.

Average discharge.--21 years, 7,519 second-feet.

Extremes.--Maximum discharge during year, 29,100 second-feet Oct. 14; maximum gage height
T0.2% feet Oct. 1; minimum discharge, 2,800 second-feet June 7 {gage height, 1.46 !‘eets‘
1928-49: Maximum discharge, 66,800 second-feet Mar, 25, 1939, from rating curve
extended above 39,000 second-feet; maximum gage helght observed, 17.45 feet Mar. 30, 1930
(ice jJam); minimum daily discharge, 320 second-feet Dec. 10, 1941.

Remarks .-~-Records good except those for periods of ice effect, which are falr. Many diver-
SYons from tributaries. Flow regulated by Fort Peck Reservoir (see p.

Revisions.--W 876: Dralnage area, Revised figures of discharge for the water year 1931,
Superseding those published in Water-Supply Paper 716, are given herein,

Discharge, in second-feet, 1930-31, 1948-49

1930-31
Day| Oot. Nov, Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 4,260 4,720 4,100 5,600 6,500 6,430 7,780 5,910 3,900 3,840 2,770
2| 7,850 4,770 { 4,200 5,800 6,700 6,040 7,240 | 5,650 { 4,500 4,150 2,680
3| 6,200 | 4,820} 4,300 5,600 | 6,900 | 5,850 | 6,700 | 5,400 | 4,710 | 4,660 | 2,600
4| 4,560 4,880 | 4,400 5,500 | 7,000 | 5,520 | 6,430 | 5,160 | 4,880 | 5,160 | 2,770
5| 4,320 4,870 4,500 |{ 4,000 5,500 7,000 5,400 6,160 5,400 5,050 4,530 2,600
6] 4,070} 4,460 ! 4,600 5,400 | 7,000 | 5,280 | 6,180 | 5,850} 5,220 | 3,900 | 2,870
7| 4,120 4,260 4,700 5,400 8,900 5,160 €,160 | 5,820 5,400 3,800 3,140
8| 4,160 6,040 4,800 5,300 | 6,700 | 5,160 | 6,160 } 5,990 | 4,500 | 3,710 | 2,770
9| 4,210 6,100 4,900 5,100 8,500 5,160 6,430 €,160 4,710 3,800 3,330
10| 4,260{ 6,170 | 5,000 5,000 { 6,200 | 5,400 } 6,700 | 7,530 | 4,210 | 3,900 | 3,520

i1{ 4,660 6,230 | 5,000} 3,800 ( 5,000 | 5,800 { 5,320 | 6,430 ( 8,900 { 3,710 { 3,900 | 3,710
12| 5,050 | 5,500 | 5,000 | 3,300 | 5,000 | 5,700 | 5,240 | 6,970 | 8,900 | 3,900 | 3,900 | 3,140 -
13| 5,440} 5,0001{ 5,000 { 3,000 | 5,000 | 5,500 | 5,160 | 7,240 [10,100 | 4,100 | 3,900 | 2,790
14| 5,530 4,500 5,000 ) 2,800 | 5,000 5,500 | 5,160 | 7,510 | 9,650 | 3,900 | 4,000 | 2,440
15| 5,820 | 3,500| 5,000 | 2,600} 5,000} 5,500 { 5,180 | 7,780 | 9,200 | 3,710 | 4,100 | 2,600

16| 5,710 3,000 | 4,800 | 2,600 | 5,000 | 5,600 | 5,280 | 8,050 | 9,050 | 3,710 | 3,330 | 2,770
17| 5,800 2,500 | 4,600 | 2,600 | 5,000 | 5,800 | 5,400 | 7,780 | 8,900 { 3,710 | 3,240 | 2,290
18] 3,690 | 2,300 | 4,400 | 2,600 | 5,000 | 6,000 | 5,900 | 7,510 | §,330 | 3,480 | 3,140 | 2,900
19| 3,880 | 2,000 | 4,200 | 2,600 | 5,000 [ 6,500 | 5,900 | 7,240 | 7,780 | 3,240 | 3,240 | 3,520
20| 4,070 | 2,000 | 4,000 | 2,700 | 5,000 | &,700 | 5,900 | 7,380 | 7,240 | 3,000 | 3,330 | 3,710

21} 4,260 | 2,000 2,800 | 5,200 | 7,300} 7,260 | 7,510 | 7,100 | 2,770 | 3,140 | 3,900
221 4,680 | 2,000 2,900 { 5,500 | 9,500 | 6,610 | 7,780 | 6,870 | 2,950 | 3,520 | 6,430
23| 5,100 | 2,000 3,000 | 5,600 |12,000 | 9,010 | 7,780 | 7,380 | 3,140 | 3,140 | 6,970
24} 6,080 1 2,200 3,100 | 5,700 |14,000 | 9,410 | 7,240 | 7,780 | 3,330 | 2,770 | 3,710
28} 7,050 | 2,500 3,300 { 5,900 |12,500 { 9,820 | 6,700 | 7,510 | 3,190 | 2,680 | 4,100
3,900

26( 7,050 { 2,700 ’ 3,500 | 6,000 {10,500 { 9,320 | 6,160 { 7,240 | 3,050 | 2,600 | 4,300
27} 6,180 | 3,100 3,800 | 6,200} 9,000 { 8,820 | 7,510 | 7,510 | 2,910 | 2,770 | 4,500
28! 5,320 { 3,500 4,200 | 6,400 | 7,500 | 8,330 | 7,510 | 6,340 | 2,770 { 2,600 | 4,710
29| 4,840 | 3,700 4,600 - 6,700 | 7,780 | 7,510 | 5,160 | 2,860 | 6,430 | 5,160
30} 4,360 { 4,000 5,000 - 6,800 { 7,780 | 6,430 | 4,530 | 2,950 | 4,520 | 4,300
31) 4,660 - 5,300 - 6,500 - 6,170 - 3,140 | 2,800 -

Note.--Stage-discharge relation affected by ice Nov. 12 tp Mar. 31. Observer's readings used
except Nov. 17-28, when recorder operated satisfactorily.
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Discharge, 1n second-feet, of Misaourl River near Wolf Point, Mont., 1930-31, 1948-49-~-Continued

1948-49

Day| Oct. Nov. Dec. Jan. Feb. Mar Apr May June July Aug. Sept.
1| 28,300} 28,000{ 10,000 7,500 7,700 7,800 5,400 11,500 3,640| 5,040 21,200 | 22,200
2| 28,000 28,100 9,820 6,500] *7,700 7,900 5,040} 11,600 3,820 6,430 | 20,900 | 22,300
3| 28,400] 26,900 8,760 5,500 7,700 7,800 4,960 11,300 3,750 7,320 ! 20,700 { 22,200
41 28,200} 24,800 8,640 *5,300 7,800 7,300 5,140 12,200 3,470 9,660 | 20,700 | 22,400
5| 28,400| 22,800 8,590 5,500 7,800 7,104 5,020 13,600 3,570} 11,100 | 21,400 | 22,100
6| 28,600/ 20,800 8,510, 6,500 7,800 7,000 4,610{ 13,500 3,830| 10,900 | 21,900 | 21,600
7t 28,400 19,500 8,000 7,200 7,800 6,500 4,460 12,500 3,060 9,160 22,300 | 21,100
8/ 27,900 17,800 7,500 7,600 7,800 6,400 5,120| 12,300 3,290 8,010 21,600} 20,000
9| 28,300 16,000 7,000 7,800 7,800 6,300[ #5,860( 13,400 3,380 7,780 ( 21,600 | 20,200

10| 28,7C0 14,500 7,000 7,800 7,800 6,000 5,550| 13,900 3,380 7,640 21,400 | 20,700

11] 28,400 12,900 7,200 8,000 7,800 5,400 5,490 13,900 3,290 7,980 | 20,800 ) 20,400

12| 28,100( 11,400, 7,500 8,200{ 7,800| 5,100] 5,510| 12,900{ 3,520| 9,660 20,600 | 19,900

13] 28,500] 10,500 8,000 8,009 7,800 5,000 8,050} 11,300 3,450} 11,400 20,900 | 19,300

14| 28,900 10,200 8,0Q0| *7,500 7,800 4,500( 11,800 9,080 3,230 12,900 | 21,200 | 18,700

15| 28,700 10,500 7,800 7,600 7,700 4,200( 13,800 7,110 3,160 13,200{ 21,600 { 18,600

16 28,700 10,300 7,600 8,000 7,600 4,500( 13,700 5,890 3,190} 12,600} 22,000 | 18,300

17| 28,400 $,950] 7,300( * 8,000 7,500 4,900| 13,000 5,350 3,310} 12,500| 22,100 18,900

18| 28,20Q 9,840 7,300, 8,000 7,500 5,000 13,000 5,760 3,260 13,400 22,000 | 18,800

19 28,000 9,870 7,500 7,800 7,400 4,700f 13,700| 5,360 3,400( 12,800| 22,000 | 19,000

20| 27,700 8,790 7,700{ 7,500 7,500{ 4,300| 14,100{ 4,350| 3,480} 14,000 22,000 | 19,600

21 28,10 8, 790 7,800 7,000 7,600 , 000! 14,600 3,870 3,240( 15,800} 21,700 ] 19,400

22 27,80 9,440 *7,400) 7,000 7,600 7200] 14,800 4,030 3,220} 15,900} 21,400} 19,800

23 28,300 10,000 7,200 7,000 7,500 4,500{ 14,300 4,010 4,080/ 16,400| 21,300 | 20,300

24| 28,400 9,82Q 7,300 7,000 7,500 4,900{ 13,700 3,840{ 5,060{ 16,900 21,700 20,300

25 28,200 9,640 7,400 7,200{ *7,400 5,200 13,900 4,130| 5,120) 17,200 21,700 20,400

26 28,400 9,58Q 7,400 7,500 7,500 5,500] 13,600 3,900 5,300 16,300{ 22,000} 20,100

27 27,909 10,000 7,400 7,800 7,700 5,500f 13,100 4,010 5,080] 17,700| 22,300 19,900

28 27,600 10,0000 *7,500 7,800 7 5800 5,700 12,700 4,010 5,200 19,400| 22,200| 19,800

29 27,200 *3,97 7,700 7, 800 - 5,800/ 12,100 3,930f 5,100| 20,200 22,000 | 19,900

30 27,100 9,90 7,700 7,800 - 5,800 12,100 3,720 4,940| 20,700 22,100] 15,800

31 27,80 - 7,600 7,800 - 5,700. - 3,820 - 21,500¢ 22,100 -

Winter discharge measurement made on th

Note.--Stage-dlscharge relation affected by 1ce Dec. 7 to Apr. 1.

1s day.

Discharge computed from twlce-

dally wire-weight gage readings May 17, 18, May 21 to June 1, July 2-7, Aug. 8 to Sept. 30.

Monthly discharge, in second-feet, 1930-31, 1948-49

Segond— Runcff in

Nonth foot-days | Maximum | Minioun Hean acre-feet

October 1930 157,040 7,850 3,690 5,070 312,000

November. ... 115,120 6,230 2,000 3,840 228,000

December...... 135,400 5,000 - 4,370 289,000
Calendar year Cieeas - - - - -

Janvary 1931 .. 110,100 5,300 2,600 3,550 218,000

February.... 150,500 6,400 5,000 5,380 299,000

e 227,900 14,000 5,500 7,350 452,000

e 195,780 9,820 5,160 8,530 389,000

218,110 8,050 6,160 7,040 433,000

214,240 10,100 4,530 7,140 425,000

116,600 5,400 2,770 3,780 231,000

114,100 6,430 2,600 3,680 226,000

...... 107,000 6,970 2,290 3,570 212,000

Water year 1930-31 ................c00....| 1,861,870 14,000 2,000 5,100 3,694,000

Ootober 1948 ... 873,400 28,900 27,100 28,170 1,732,000

November. 422,590 28,100 9,440 14,090 . 838,200

December. 242,120 10,000 7,000 480,200

Calendar year 1948 .. 5,295,580 28,900 2,000 10,500,000

January 1949 ..... 227,500 8,200 5,300 451,200

February . 214,700 7,800 7,400 425,900

174,500 7,900 4,000 346,100

297,810 14,600 4,480 590,700

IEEEEER 250,070 13,900 3,720 496,000

e 114,800 5,300 3,080 227,300

July. N 401,460 21,500 5,040 796,300

August.............. .. 869,400 22,300 20,600 1,528,000

September.......... e 806,000 22,400 18,300 1,202,000

Water year 1948-49 ...... 4,494,150 28,900 3,060 12,310 8,914,000
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Missouri River near Culbertson, Mont.

Locatlon.--Water-stage recocder, lat. 48°08', long. 104°28', in SEf sec. 34, T. 28 N., R.
-, on State Highway 22, 3 miles southeast of Culbertson and 10 miles downstream ~
from Big Muddy Creek. Datum of gage is 1,883.4 feet above mean sea level, datum of
1929 (Corps of Engineers bench mark).

Drainage area.--92,500 square miles.
Records available.--July 1941 to September 1949.

Extremes.--Maximum discharge during year, 30,700 second-feet Oct. 15; maximum gage height,
s ffeg% Oct. 1; minimum discharge observed, 3,340 second-feet June 15 (gage height,
. eet).

1941-49: Maximum discharge, 78,200 second-feet Mar, 26, 1943, from rating curve ex-
tended above 25,000 second-feet; maximum gage height, 15,12 feet Mar. 26, 1943 (back- *
water from ice); minimum dally discharge, 575 second-feet Nov. 22, 1941; minimum gage
height observed, 0.65 foot July 29, 1945.

Remarks.--Records good except those for periods of ice effect or no gage-height record,

WhICh are poor. Many diversions from tributaries. Flow partly regulated by Fort Peck
Reservoir (see p. 45).

Discharge, in second-feet, water year October 1948 to September 1949

Day{ Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1| 28,900| 26,300 10,100 6,500 7,500 8,500{ 6,300 13,000{ 4,040/ 5,710 21,000{ 22,900
2| 29,000 26,200 10,100 5,500 7,700 8,500{ 6,200[ 12,500| 3,990 5,840 21,000 23,000
3| 29,000| 28,000 10,100 5,000 *7,800, 8,500{ 6,000/ 12,000| 4,020 5,520| 20,500| 22,900
4| 29,000 25,000 9,780, 4,500 7,700{ 8,500 6,000 11,800 3,860 7,360, 20,600 22,900
5| 29,000 24,100 9,280 5,000 7,500 8,500 6,200{ 12,100( 3,760 8,650 20,600| 22,300
6| 28,800{ 23,000, &,700| *6,000] 7,200/ 8,000 &,500{ 13,800 3,880| 10,700 21,000| 22,800
7 28,700| 22,000 7,800 8,500 7,000, 7,500 6,500, 1¢,000| 3,880 10,700 21,700| 22,700
8| 28,000/ 20,000 6,500, 7,000 7,000 7,000{ 6,000/ 13,400| 3,810 10,200 22,200 22,400
9| 27,800 17,7000 5,500( 7,500 7,000 6,800{ 6,000 12,800 3,680 8,840| 22,400| 22,000

10| 27,700f 15,700 5,500/ 7,500 7,000, 6,700/ 6,000 13,700] 3,680| 8,270| 22,400 21,400

11| 28,800 14,2000 5,500 7,500 7,300 6,500 6,000 14,100 3,500 8,050 22,500| 21,000
12} 28,100 12,800, 5,800( 7,300 7,500, 6,000 6,200 14,800| 3,420| 7,980 22,400{ 20,800
13| 28,500{ 11,9001 6,200 7,000 7,300 5,500 6,450 14,100 3,520 9,030 21,900| 20,300
14 | 29,800{ 11,100 6,400/ 7,000 7,000/ 5,200 7,500 13,000 3,540| 10,600 21,800| 19,900
15 | 29,400 10,800, 6,500, 7,000[ 7,000 4,800 10,000/ 10,700| 3,420| 12,200| 22,000 19,400

16 | 29,400 10,600, 6,500 7,300| 7,200 4,500 13,000 8,460 3,420 13,100] 22,100 19,200
17 | 29,600 10,700 8,200] 7,500) 7,500, 4,700/ 15,000{ 8,410/ 3,510 13,200/ 22,200/ 19,100
18 | 29,400 10,800, €&,200] 7,500 7,500/ 5,000 14,000, 6,290 3,480 12,400 22,400} 19,200
19 | 28,800| 10,500 6,300 7,500 7,300 5,300 12,800{ 6,150 3,690| 13,500 22,400 19,100
20 | 28,300/ 10,400, &,500( 7,300 7,300 5,300| 13,500 5,910 3,580{ 13,700 22,400{ 18,800

21 | 28,600 10,300 6,700 6,800 7,300, 5,000/ 14,000 5,280 3,880 14,000 22,400| 18,700
22 | 29,200( 10,300/ 6,900 6,700 7,500, 4,700 14,500{ 4,540/ 3,580 15,800| 22,400| 18,600
23 [ 29,600 10,200, *7,000( 6,700/ 7,800 4,500/ 15,000/ 4,250 3,420/ 16,8600| 22,200| 18,700
24 | 29,700/ 10,200/ 7,000/ 6,800 8,000 4,500 15,000 4,220 3,570 16,900/ 22,000 18,900
25 | 29,600[ 10,300 7,000{ 7,000, 8,000 5,000( 15,000| 4,280| 4,460 17,300 21,800| 19,000

26 | 28,800 10,200, 6,800 7,300, 8,000 5.700| 15,000 4,200/ 5,430 17,800{ 22,100/ 18,900
27 | 28,200/ 10,000 6,700; 7,500, 8,100 6,000 14,500| 4,280 &,750| 17,500{ 22,300| 18,800
28 | 27,800 10,000, 6,900 7,500 8,300 6,200 14,000/ 4,390 5,790 18,000 22,600| 18,500

29 | 26,700| 10,100/ #7,200| 7,500 - 6,300{ 14,400| 4,410/ 5,620| 19,600 22,800 18,400
30 [ 26,100{%10,100 7,500 7,700 - 6,400/ 14,000| 4,360 5,450{ 20,500, 23,000 18,400
31 | 26,000 - 7,300 7,800 - 8,500 - 4,170 - 20,600{ 23,000 -

Second- Runcff in
Month foot-days Maximum Minimum Mean acre-feet

October.......... 885,700 29,700 26,000 28,570 1,757,000

November. 441,300 26,300 10,000 14,710| 875,300
December....... 222,460 10,100 5,500 7,178 441,200

____________________ -

Calendar year 1948 .. e ..o 5,421,200 29,700 3,000 14,810

January.... 213,200 7,800 4,500 6,877

February. . 209,300 8,300 7,000 7,475

March....... 192,100 8,500 4,500 6,197

. 311,550 15,000 6,000 10,380

. 278,980 14,600 4,170 8,999

. 121,230 8,750 3,420 4,041

. 389,930 20,600 5,520 12,580

August...... 682,200 23,000 20,500 22,010
September........... 609,600 23,000 18,400 20,320{ 1,209,000

Water year 1948-49 .......cciecvieeeinne..| 4,557,550 29,700 3,420 12,490 9,040,000

* Winter discharge measurement made on this day.

Note.--No gage-helght record for most of period Dec. 6 to May 3 (stage-discharge relation affected
by lce during most of winter period); discharge computed on basis of 7 discharge measurements, weath-
er records, and records for stationnear Wolf Point. Discharge computed from twice-dally wire-weight
gage veadings Apr. 13, 19, 29, May 4 to July 6.




50 - MISSOURI RIVER MAIN STEM
Missouri River near Williston, N. Dak.

Location.--Water-stage recorder, lat, 48°07!', long. 103°44!', in sec. 31, T, 154 N,, R, 101
., at Lewils and Clark Highway bridge, 7 miles west of Williston and 25 miles down-
gtgeam grcl)rgggellowstone River. Datum of gage is 1,830.20 feet above mean sea level,

atum o .

Drainage area.--164,500 square miles.
Recordy available.--September 1928 to September 1949.
Average discharge.--21 years, 19,370 second-feet.
Extremes.--Maximum daily discharge during year, 49,700 second-feet June 15; maximum gage
eTgnt observed, 13.29 feet Mar. 26 (backwater from ice); minimum daily discharge, 4,000
¢ second-feet Dec. 10, 11,
1928-49: Maximum discharge, 231,000 second-feet Apr., 4, 1930, from rating curve ex-
tended above 80,000 second-feet; maximum gage height, 19.78 feet Mar. 28, 1943 (ice
Jam); minimum daily discharge, 1,320 second-feet Dec. 28, 1939,

Remarks.--Records excellent except those for period of ice effect, which are fair. Many
~dIversions above station for irrigation., Flow partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1948 to September 1949

>

Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.

36,100{ 33,000/ 18,400| 10,400{*10,700|*12,300{ 28,000 23,600| 32,400| 30,100/ 26,600|25,600
36,900/ 33,600 16,500/ 10,300{ 10,700/ 12,500{ 26,000 23,900| 37,400| 28,000 26,600|25,900
36,900 33,900, 16,200| 10,400/ 10,900 12,700| 26,000 24,400{ 39,300| 26,400 26,200|26,100
36,700 34,000| 15,600( 10,600! 11,000/ 12,900{ 26,000 25,000| 38,700| 25,600 25,900|25,900
32,600 14,500{ 10,700(%*11,200|*13,000| 35,000| 25,100 36,500 25,600 25,500|25,900

35,800 31,400{ 12,000 10,600| 11,300 13,000{ 25,500 25,400 34,300| 25,700| i25,200|26,100
35,200{ 30,2001 9,000 10,300| 11,500 13,400{%*23,800| 25,300| 32,800| 27,000 25,200|25,900
35,200] 28,500 7,000 10,200| 11,800 15,000 22,100 24,700{ 30,800| 28,700 25,400|26,000
35,200{ 26,600 »000{ 10,600/ 11,800{ 22,000] 18,500 24,700{ 30,200{ 30,600 25,900|26,200
10 | 34,900] 24,800 ,000| 11,000(*11,600{ 32,000 17,200| 23,400{ 32,600| 29,700| 26,100}26,100

5
4
11| 35,000| 22,800, 4,000{ 11,300 11,600 20,000/ 16,700{ 23,000{ 40,100, 28,500 26,200{28,800
12 | 34,700 21,200 5,000 11,100 11,500/ 24,000| 17,200{ 22,900| 45,000| 26,900| 26,400|27,500
13| 34,100/ 19,800 5,500|*10,600| 11,500] 18,000 16,900 23,300{ 47,600| 25,700/ 26,200|27,900
14 [ 33,400 18,600, 6,000/ 10,600 11,600 15,500/ 16,400/ 25,000 49,000{ 25,700| 25,600 27,300
15 | 33,900 17,700} 6,700/ 10,800|%*11,500| 14,000 17,000 25,300] 49,700{ 2§,400| 25,900| 26,500

16 | 34,300 17,700f 7,600/ 10,800 11,600 12,500| 19,700 25,700 49,200; 28,300| 25,900|25,900
17 | 35,000 17,800, 8,100/ 10,900{ 11,800 11,200| 23,500, 26,700] 47,400] 29,200| 25,600]25,400
18 | 34,800 17,600 8,500 10,600 12,000 10,500 24,900| 28,200| 45,000| 28,400| 25,600(25,400
19 | 34,000 17,500, 8,700{%10,500| 12,100/ 10,700{ 24,400/ 30,900 42,400 27,400| 26,000{25,800
20 | 33,400| 17,300, 8,500 10,300 11,800{ 11,100 23,300{ 34,800 39,400 26,800! 26,400|25,800

21 | 33,800 17,100, 8,400/ 10,300, 11,600 11,200/ 23,900/ 40,600| 37,800 26,600/ 26,300|25,700
22 | 34,000f 17,0000 8,500|%10,400f*11,600 11,300{ 23,700| 39,000| 36,100| 26,500 25,500]25,800
23 | 34,800 16,900 8,800/ 10,500| 11,700 14,000/ 24,500| 35,800 35,700 26,700| 25,100|26,000
24 | 35,000{ 17,000 9,200 10,700f*11,900| 23,000| 24,600 33,800| 37,000/ 28,500| 24,600|26,300
25 | 34,700 16,900/ 9,300/ 11,000/ 12,000 30,000{ 24,600| 32,500| 37,300{ 25,900{ 24,800|26,800

£
g

OO MR GN-
[
Iy
-
g

26 | 34,400f 16,800, 9,300/ 10,900/ 12,000 32,000| 24,200 31,000/ 37,700| 25,500 24,900|26,800
27 | 34,2001 16,500/ 9,400| 10,700| 12,000| 30,000 23,900 30,200| 36,900 25,000{ 25,000| 26,400
28 | 54,000] 16,300/ *9,600|*10,500| 12,100 29,000 23,300{ 28,100| 35,200{ 24,400{ 2%,100| 26,300

29 | 33,600|*16,400( ¥10,100{ 10,600 - 30,000 22,900{ 26,300| 33,000( 23,900{ 25,200] 25,900
20 | 32,900/ 16,800 10,300| 10,700 - 30,000| 22,800 26,200 31,400{ 25,000( 25,400(25,500
31 | 32,900 - 10,300 10,800, - 28,000 - 29,200 - 26,100{ 25,400 -
Second-~ Runoff in
Month foot-days Vaximum | Minimum Mean acre-feet
October. .. 1,076,100 36,900 32,300 34,710{ 2,134,000
November..... 664,300 34,000 16,300 22,140{ 1,318,000
DECeMmber. «ciiirrorrttrsstiorectearstonnocans 288,000 16,500 4,000 9,290 571,200
CAlENGAT YEAT 1948 «evvvvsnvernensenvasess| 10,347,500 77,2001 4,000|  28,270| 20,520,000
" 710,200 10,640 654,000
10,700 11,570 642,600
10,500 18,860} 1,160,000
16,400 22,850] 1,359,000
MAY. oeveeransennaresstncactsronnensen 863,800 40,600 22,900 27,860] 1,713,000
JURE. . .viveuanvnearsseressserinannsacsasssa 1,157,700 49,700 30,200 38,590{ 2,296,000
July... 833,400 30,600 23,900 26,880| 1,653,000
August, . ... .. 795,700 26,600 24,600 25,870| 1,578,000
September. .. .viieeiiiatriteenaarstsataanene 785,100 27,900 25,400 26,170 1,557,000
water yeAr 1948-49 ....cciccereariinosenns| 8,388,000 49,700 4,000 22,980 16,640,000

* Winter discharge measurement made on this day,.
Note.--Stage-discharge relation affected by ice Dec. 5 to Apr. 5.



MISSOURI RIVER MAIN STEM 51
Missouri River near Elbowoods, N. Dak.

Location.--Wire-weight gage, lat. 47°34', long. 102°12', in NEINEL sec. 12, T. 147 N., R,
., at bridge on State Highway 8, 2 miles downstream from Little Missouri River and
f rfé%es west of Elbowoods. Datum of gage is 1,720.55 feet above mean sea level, datum
ol

Drainage area.--179,800 square miles.
Records available.--October 1939 to September 1949.

Extremes.--Maximum discharge during year, about 170,000 second-feet Apr, 5; maximum gage
HeTght observed, 19.05 feet Apr. 3 (backwater from ice); minimum daily discharge 3,400
second-feet Dec. 13; minimum gage height observed, 5.73 feet Nov. 30.

1938-49: Maximum discharge, about 260,000 second-feet Mar. 26, 1947, from rating
curve extended above 110,000 second feet’ by logarmithmic plotting {gage height, 23.2
feet, backwater from ice); minimum discharge, about 1,500 second-feet Dec. 30, 1939
minimum gage height, 2 00 feet Sept. 18, 1940.

Remarks. --Records good except those for period of ice effect, which are fair. Gage read
once daily. Flow partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov, Dec. Jan. | Feb. Mar. Apr. May June July Aug. Sept.
1} 35,000| 33,500{ 15,500 11,000 11,100| 13,000} 70,000 | 22,400 | 27,600 30,900 24,900 | 24,600
2| 36,000| 33,500| 15,000} 11,600 {*11,100! 12,900 | 75,000 | 23,100} 33,300} 30,000| 25,700 24,400
3| 36,800 33,200| 14,500 11,800} 11,100 |*13,200| 80,000 24,000 | 39,500 | 28,900| 25,700 24,700
4] 37,700 | 34,200| 10,000} 11,800| 11,100{ 13,300 [*80,000 | 24,700 | 40,800 27,000| 27,300 24,800
5 37,800| 33,700 7,000 12,000 | 11,100 13,600 [100,000| 25,400 | 39,100 26,800 26,800 25,000
8 36,200 31,900] 6,300] 12,000 11,200 13,900 {#70,050| 26,100 | 35,500 26,500] 26,000| 25,400
71| 35,400( 30,000] 5,100|*11,900| 11,300 14,000 44,500} 28,100 { 34,200| 26,100| 25,200| 25,800
8 | 34,800 29,500 4,200! 11,600 11,400} 14,30C0| 33,800 26,100 | 33,200| 25,400 | 24,700 26,000
9| 34,900 28,600} 3,600/ 11,500{ 11,500 15,100| 30,300 25,400 | 32,300} 27,100] 25,000 26,400

10 | 35,500 26,400 3,500 11,400 {¥11,500( 16,400 24,600 25,300 { 30,000 | 29,100] 25,400 27,100

11 | 35,600| 24,700| 3,600} 11,400} 11,80C| 18,800| 21,200| 24,800 | 32,200| 29,900} 26,300| 27,600
12 } 35,000) 24,000] 3,800| 11,700| 11,800 24,000} 20,200| 23,700 | 40,800 28,600 26,500 27,400
13 | 34,500| 22,000| 3,400| 12,200( 11,800} 29,700| 20,200 | 23,100 | 46,300 27,000 26,600| 27,900
14 | 33,800| 21,000{ 3,800(*12,300{ 11,800| 29,800} 20,300| 22,500 | 46,900| 26,000} 26,800} 28,500
15| 33,100 19,400| 4,400 11,700| 11,700 [*27,000{ 20,200 23,600 | 47,600 | 24,900 25,800 28,600

16 | 33,200] 18,100} *5,000| 11,400| 11,600| 23,000 19,900 | 24;800{ 51,000 25,300 26,000 | 27,400
17 | 34,300 17,300 5,900| 11,600 11,500| 20,0Q0} 21,100} 25,500 { 50,600 26,800| 25,900 | 27,500
18 | 35,200{ 17,300| 6,500| 11,700| 11,400] 18,000| 21,800 26,900 | 47,300| 29,500| 25,800 | 26,400
19 | 34,900( 17,600( 7,600| 31,700( 11,800| 16,000 23,600| 27,400 | 45,800 | 29,900 25,900 | 24,200
20 | 34,500 17,400 8,200| 11,400| 12,100 15,000} 27,500 | 30,200} 43,200 | 28,600} 26,000 24,700

el | 33,600 17,1Q0| 8,600) 11,200 {*#12,100| 14,000 26,000 | 35,700 | 40,800 | 27,800} 26,200 25,000
22 | 33,300{ 17,200| *9,800| 11,000 12,100 | 13,000 24,400} 41,300 37,200 ( 27,600 26,800 25,200
23 | 33,400 16,800| 10,200 | 10,800 12,100| 13,000 24,300| 40,600 | 35,400 27,000| 26,700| 25,000
24 | 34,600| 174000} 10,000} 10,600 12,000| 14,000} 25,300| 36,700 | 34,300| 26,800 26,000 25,700
25 | 34,600 17,300 9,800( 10,600| 12,300{ 17,000} 26,100} 34,400 35,500 26,900 25,400 26,200

26 | 34,300(*17,800| 9,800 #10,800| 12,300 26,000 26,500 30,100 | 37,500 | 26,500 24,300 26,000
27 | 34,500 17,800} 9,800| 11,200 12,800 40,000 | 28,300 28,600 | 36,600 | 25,800 24,500| 26,400
28 | 34,400} 17,000( 9,400{ 11,100| 12,800 47,000 ¢4,400{ 27,800 | 36,600 25,600 24,600{ 26,000

29 | 34,100{ 16,500( 10,400 11,100 - 55,000 23“{00 28,600 | 34,100 25,000| 24,600| 25,600
30 | 33,300{ 16,000 10,000 11,300 - 62,000 2‘3. 26,900 | 32,100 | 24,100} 24,500 25,200
31| 33,000} - 10,000 11,100} - 65,000 26,100 - 24,000 24,700 -
Second- Runoff in
Month foot-days Msximum | Minimum Mean acre-feet
OBLODBI . v st cnrenerunsarossnssnansnnsanss 1,077,100 37,800 33,000 34,750 | 2,136,000
683,600 34,200 16,000 22,790 | 1,356,000
DeCembOr. ... .cvvivtectiirestasirascensranns 244,500 15,500 3,400 7,887 485,000
Calendar year 1948 .........c.cevueeesesuee| 10,634,800 76,500— - 3,400 29,05()-1 21,080,000
JANUBTY. < v v evvreeneenssennsennssoneanneenns 356,500 12,300 10,600 11,440 703,100
528,000 12,800 11,100 11,710 650,600
727,000 65,000 12,900 23,450 | 1,442,000
1,073,500 100,000 19,900 35,780 | 2,129,000
857,900 41,300 22,400 27,670 | 1,702,000
1,157,100 51,000 27,600 38,570 | 2,295,000
840,900 30,900 24,000 27,130 | 1,668,000
ugul . 797,200 27,300 24,500 25,720 | 1,561,000
SQpea-ber...........‘.,,.................... 780,700 28,600 24,200 26,020 | 1,548,000
Water year 1948-49 .........c0000000e00000 8,982,000 100,000 3,400 24,440 | 17,700,000

# Winter discharge measurement made on this day.
Note.--3tege-discharge relation affected by ice Nov. 27 to Apr. 4.
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52 MISSOURI RIVER MAIN STEM
Missouri River below Garrison Dam, N. Dak.

Location.--Water-stage recorder, lat. 47°23'35", long. 101°23'58", in EL sec. 8, T. 145
T R. 84 W.. 5 miles northwest of Stanton, 8 miles downstream from Garrison dam site,
and 6 miles upstream from Knife River. Prior to July 5, 1949, wire-weight gage on
construction bridge at Garrison dam site, 8 miles upstream. Datum of both gages, 1,600
feet above mean sea level, 1929 adjustment (Corps of Engineers bench mark). Gage
heights have been reduced to elevations above mean sea level.

Drainage area.--181,400 square miles.
Records avallable.--April 1948 to September 1949,
Extremes.--Maximum discharge during year,‘209,’)00 second-feet Apr, 3 (elevation, 1,694.56
Teet at dam site); minimum daily, 3,500 second-feet Dec. 10, 11.
1948§49: Maximum discharge, that of Apr. 3, 1949; minimum daily, that of Dec. 10,
11, 1948.
Remarks. --Records good exceft those for peplod of ice effect, which are falr. Wire-
—welght gage read once dally.

Discharge, in second-feet, water year October 1948 to September 1949

g
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oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

35,000/ 32,400] 15,400| 11,000 11,800{ 12,800| 60,000} 23,600| 27,700( 31,800| 24,900 24,800
35,300{ 32,400 15,000| 11,200| 11,700| 12,900 60,000/ 23,100| 29,600! 30,900; 25,100| 24,700
36,200] 33,200| 14,000| 11,300|*11,500| 12,900{ 90,000 23,300| 36,400|a30,000| 26,100 24,800

33%,500{ 11,000| 11,500{ 11,500| 13,000{100,000| 24,200 ,900!a28,500] 26,800| 24,700
57,800] 34,000{ 9,000( 11,500| 11,500| 13,200{148,000| 24,600 42,200| 27,300{ 27,200 24,900

38,100] 33,400/ 7,000! 11,500{ 11,600| 13,4Q0( 87,600| 25.500( 39,000 27,300| 26,800{ 25,300
37,100] 31,100) 6,000 12,000| 11,600| 13,700(#53,700! 26,000{ 35,300| 26,700{ 26,000} 25,500
35,800 29,400| 5,000]{ 12,000{ 11,700| 13,900| 40,400| 25,800| 33,500| 26,000 25,500| 26,000
36,400| 28,100{ 4,000( 12,000| 11,700| 14,000 38,000| 25,800( 34,000| 24,900( 25,000{ 26,200
10| 35,700{ 26,6004 3,500( 11,800{11,800| 14,000 31,200| 25,300 31,700 26,300( 24,900) 26,300

11| 35,3001225,000{ 3,500( 11,500( 11,900| 14,500 26,000| 25,800| 30,300| 28,500| 25,500{ 27,100
12 | 35,100} 23,400 3,800 11,400| 12,000| 17,500| 22,800| 25,300| 33,400| 30,200| 28,400 26,900
13| 34,800/ 22,200/ 3,700/ 11,600 12,000| 22,000| 21,800| 23,800| 44,600( 29,200| 26,400] 27,000
14 | 34,4007 21,200/ 3,900( 12,000( 12,100| 28,000| 21,000| 23,900| 45,600| 27,700 26,500 28,100
15| 34,000{ 20,100 4,000| 12,500 12,200| 31,000 20,500| 23,900| 45,700| 26,200| 26,500| 28,500

16 | 33,600( 18,900 5,000| 12,500] 12,300 29,500{ 29,000| 24,300| 47,900| 25,200| 25,800{ 27,900
17 | 34,200( 17,900 5,100| 12,300{ 12,300|*26,000| 20,100 25,200| 52,500| 25,000 26,000| 27,400
181 34,800 17,400| 5,200| 11,800{ 12,300| 23,000| 19,800| 26,200| 50,700| 26,200| 26,000{ 27,100
19 | 35,100{*17,600| 5,600| 12,000| 12,400| 20,500| 24,100 27,800| 46,000| 28,500| 26,100| 26,100
20 | 34,500{a17,800| 6,500| 12,200( 12,500| 18,000| 27,200 28,800| 44,600| 29,000| 26,000| 24,700

21| 34,000/a17,500 7,200| 12,100| 12,600 15,500( 26,400| 33,500 41,900| 29,300| 25,900 25,400
22 | 33,200; 17,400| 8,400 12,000} 12,600 14,000| 25,100| 38,100 39,700( 27,700| 26,300| 25,200
23 | 33,200| 17,300| 9,600/ 11,700| 12,700| 14,200| 24,800 42,600 37,700| 27,100| 26,500{ 24,900
24 | 34,100) 16,800| 9,900| 11,400| 12,700| 14,200| 25,400| 40,700| 35,800 26,700| 26,300} 24,700
25 | 34,400{ 16,900| 10,500| 11,400} 12,600| 14,500| 25,500| 35,300| 36,200{ 26,9Q0| 25,900 24,900

26 | 34,600( 17,000( 11,000( 11,300{ 12,600| 19,000| 25,700 33,400| 37,500| 27,200 25,400| 24,700
27 | 34,500f 17,100{ 11,000 11,400{ 12,800| 29,000| 25,200| 31,200| 36,600 26,500{ 24,900/ 25,100
28 | 34,600( 18,000( 10,800| 11,500 12,700 40,000| 24,900| 29,400| 36,700| 25,900| 24,600| 25,300

COAG OGO
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29 | 34,800| 16,900(*10,900! 11,500 - 50,000| 24,300| 29,000 35,600| 25,300 24,500| 25,000
30 | 34,000| 15,500( 11,000( 11,800 - 55,000| 24,000| 27,300| 34,000| 24,700| 24,500| 24,900
31| 33,400 - 10,900| 11,700 - 60,000 - 28,300 - 24,300( 24,500 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
October, .. ceeissviaass) 1,083,900 38,100 33,200 34,960( 2,150,000
November. coen Cieteeseneen 686,000 34,000 15,500 22,870 1,361,000
DeCEmber. s vvieiieriictsairerisrtaetanansans 247,200 15,400 3,500 7,870 490,300
Calendar year B PR = R A
|~ 73e3,300]  12,800( 11,000  11,720] 720,600
339,500 12,700 11,500 12,120 873,400
689,200 60,000 12,800 22,230 1,367,000
1,183,300 148,000 19,800 39,440 | 2,347,000
868,600 42,600 23,100 28,020 1,723,000
1,163,300 52,500 27,700 38,7801 2,307,000
847,000 31,800 24,300 27,320 1,680,000
. 798,400 27,200 24,500 25,750 1,584,000
September. 774,100 28,500 24,700 25,800 1,535,000
water yeAr 1948-49 .....iciiisiieniianenns] 2,043,800 148,000 3,500 24,780 (17,940,000

* Winter discharge measurement made on this day.

Bia No gago-hcight record; discharge computed on basis of records for stations near Elbowoods and at
smarck.
Note.--3tage-discharge relation affected by ice Dec. 2 to Apr. 3.



MISSOURI RIVER MAIN STEM 53
Missourl River at Bismarck, N. Dak.

Location. --Water-stage recorder, lat. 46°48150", long. 100°49110", in sec. 31, T. 139 N.,
R. 80 W., at Bismarck city water plant, 2, 100 feet downstream from Northern Pacific
Railway bridge, 1 mile west of Bismarck and about 4 miles upstream from Heart River.
Datum of gage is 1,618.38 feet above mean sea level, datum of 1929.

Drainage area.--186,400 square miles.
Records available.--September 1904 to December 1905, October 1927 to September 1949.
Average discharge.--21 years (1928-49), 20,550 second-feet.

Extremes. --Maximum discharge during year, 157,000 second-feet Apr. 6; maximum gage height,
feet Apr. 3 (backwater from ice), minimum daily discharge, 2 900 second-feet Dec.
11 minimum gage height, 5.94 feet Nov. 19.

1904-5, 1927-49: Maximum discharge, 282,000 second-feet Apr. 3, 1943; maximum gage
height, 22 2 feet Apr. 1, 1943, from floodmarks minimum discharge, about 1,800 second-
{ng Jan 3, 1940; minimum gage height, 1.35 feet present site and datum, Sept 4,

Maximum stage known, 31.6 feet, present site and datum, Mar, 31, 1881 (ice jam).

Remarks.--Records excellent except those for period of ice effect, which are falr. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1948 to September 1949

Oct, Nov. Dec. Jan. | Peb. Mar, Apr. May June July Aug, Sept.

36,2000 33,100 14,900( 11,800 12,200 13,000, 70,000 24,400| 27,500 33,100 24,600 24,600
34,8001 32,2000 14,4000 11,600| 12,100 13,100, 80,000 23,900| 27,300 32,100 24,300 24,700
35,0000 32,6000 14,000| 11,600{ 11,800{ 13,200#120,000f 23,200| 30,000 31,600 24,900 25,000
12,000| 11,800 *13,200#122,0000 23,300{ 37,100 30,200 26,100 25,100
56,923 34,009 10,0001 12,500 11,800 13,300 138,000, 23,900{ 42,100 28,700 27,109 25,100

34,400 8,0001 12,800 11,800 13,400|145,000] 24,700! 41,000 27,500 27,200 25,200
38,100 32,8001 6,200 *12,800| 11,800 13,800 82,800 25,500{ 37,700, 27,100 26,300/ 25,500
36,600 30,700 4,800, 12,800} *11,800f 13,900 51,000 26,000| 35,300/ 26,300| 25,500 25,400
36,100 29,4000 3,800 12,800, 11,800, 14,000 42,400 25,900, 34,400, 25,000 25,100/ 25,400
36,5000 28,300 3,200 12,800 11,900 14,000 37,300 25,500 33,800, 24,400 25,000f 25,500
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11} 36,2000 26,3000 2,900, 12,800 12,100 *#14,000 30,900, 25,300| 31,300| 25,500] 24,900 25,800
12| 35,700 24,5000 3,300 12,6000 12,300 14,200, 26,800 25,500 29,800 27,900 25,600 26,400
13| 35,100 23,0000 3,700 12,400f 12,400| 15,500, 23,500 25,300 35,100 29,700, 26,400 26,800
14 | 34,600 21,900 *4,000| *12,400| 12,500 18,000/ 22,100| 24,200 44,700 28,600 26,800 27,000
15| 34,300 20,600 4,100/ 12,800 12,600/ 23,000, 21,800, 23,600{ 48,000 28,000{ 26,600/ 27,700

16 | 34,300 19,5001 4,200 15,200 #12,600 *¥30,000| 21,400, 23,900 48,400 26,500 26,600/ 28,300
17 | 33,9001 18,300 4,300, 13,300 12,600 32,500| 20,600 25,200( 52,100/ 25,200| 26,300 28,200
18 | 34,600 17,700 4,600 13,0001 12,6000 31,000 20,000| 26,600 53,500, 25,000 26,000; 27,900
19 | 35,100, 17,4000 5,000 12,600 12,8001 27,500| 21,800 27,100 49,600 25,900 25,900 26,600
20 { 35,300) 17,700) 5,500/ 12,600! 12,600/ 24,000| 25,800 27,500 48,400, 27,800 25,800 25,700

21 | 34,200/ 18,0001 6,200 12,800, 12,800 21,000( 28,700 28,300{ 44,800 28,300/ 25,800 24,600
22 | 33,7001 17,400/ 7,000{ 12,800, 13,000} 18,000 27,500 37,900| 41,900 28,100 25,900 25,100
25 | 33,000 17,700 *8,500| 12,600f 13,100f*15,200{ 25,500{ 41,700 39,800 .27,300 26,200 25,400
24 | 33,2000 17,700 9,800 12,300 13,100 14,000{ 24,400, 40,800| 37,800 27,100| 26,500 25,100
25 | 34,000 17,400, 11,100{ 12,000 *13,000{ 13,900| 24,600, 37,100| 36,100 26,800 26,400{ 24,800

26 | 34,800 *17,000 12,400/ *11,800{ 12,700 14,000, 25,200 34,400 36,500, 26,700 26,000 24,900
27 | 34,800 17,000 12,600 11,700 12,600 15,000{ 25,100{ 33,000 37,800 27,000 25,500 24,500
28 | 34,700 16,700 12,300{ 11,800/ 12,700| 21,000, 24,400 31,400( 37,300, 26,600 24,800 24,800

29 { 34,700| 16,800 12,000( 12,100| - 35,000 24,200] 31,000 36,500 26,300] 24,600 25,100

30 | 34,800/ 15,700/ 11,800 12,300 - 45,000 24,300| 30,000] 34,900, 26,000| 24,400/ 25,100
31 34,000 - 11,700| 12,300 ~ 55,000 - 28,200 - 25,600| 24,400 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-fest

Octcbex". 1,089,500 38,600 33,000 35,150| 2,161,000

November. €98,900! 34,400 15,700 23,300 1,386,000

December.............. 248,300 14,900 2,900 8,010 492,500

CA1endar YEAr 1948 ......c........e.e.e..s| 10,853,800 75,600  2,900|  29,650] 21,530,000

T Tses.700] | 13,300 | 11,800| 12,440 765,000

346,700 13,100 11,800 12,380 687,700

651,500 55,000 13,000 20,370| 1,253,000

1,377,500 145,000 20,000 45,920} 2,732,000

874,300 41,700 23,200 28,200 1,734,000

1,170,300 53,500 27,300 39,010{ 2,321,000

851,900 33,100 24,400 27,480| 1,690,000

797,800 27,200 24,300 25,730 1,582,000

771,300 28,300 24,500 25,710 1,530,000

WALET YEAT 1948-49..cevecrrarensracenenss 9,243,400 145,000 2,900 25,320| 18,334,200

* Winter discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 4 to Apr, 3.



54 MISSOURI RIVER MAIN STEM
Missouri River near Mobridge, S. Dak.

Location.-—Water stage recorder, lat. 45°32', long. 100°29', in gec. 7, T. 18 N., R. 30 E.,
ridge on U. S. Highway 12 3 miles west of Mobridge and 3 miles downstredm from
Grand River. Datum of gage is 1,527.19 feet above mean sea level, datum of 1929.
Drainage area.--208,700 square miles,.
Records available.--August 1928 to September 1949.

Average discharge.--21 years, 21,410 second-feetb.

Extremes.--Maximum discharge during year, 172,000 second-feet Apr, 4 ; maximum gage height,
feet Apr. 1 (backwater from ice;; minimum daily discharge, 3,500 second-feet Dec.
14; minimum gage height, 4.26 feet Dec. 8.
1928-49: Maximum discharge, 282,000 second-feet Apr. 5, 1943; maximum gage height,
19.55 feet Mar. 28, 1943 (ice Jam), minimum daily discharge, 2,600 second-feet Jan. 8,
9, 1940; minimum gage height, 1.00 foot Sept. 6, 7, 1934.

Remarks.--Records excellent except those for perlod of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir.

Revisions.--W 761: Drainage area.

Discharge, in second-feet, water year October 1948 to September 1949

g
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Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.

39,000 | 35,800 | 17,000 {11,300 {13,100 {13,300 | 75,000 26,200 30,800| 34,600 25,900| 24,700
37,200 | 35,400 | 16,500 | 11,000 {13,000 |13,600 [ 80,000{ 27,200/ 30,400] 33,000 25,600 24,700
35,800 | 34,600 [16,500 }10,700 [13,000 | 13,800 [100,000| 27,800{ 29,200 31,800| 25,300/ 25,000
35,400 | 34,600 | 16,000 (10,800 [13,000 |13,800 [166,000{ 26,200| 29,200 31,100, 25,000/ 25,000
36,300 [35,400 (13,500 | 11,300 |13,100 |13,600 {458,000 25,500( 33,800; 30,000} 25,600| 25,600

57,600 {g55,400 (11,500 [11,600 {13,100 |14,500 |158,000{ 25,200} 41,600 29,200 26,200| 25,300
39,000 g25,800 | 9,500 | 12,600 |43,100 | 16,000 |164,000| 25,500) 42,600{ 28,600| 26,800 25,600
37,600 [35,400 | 7,500 {13,100 (12,400 {18,000 | 105,000 26,800| 39,000{ 28,200 26,800 25,600
36,300 | 33,400 | 6,500 |13,400 {12,600 | 20,000 | 67,600| 26,900| 35,800| 28,200| 26,200| 25,600
10 [ 35,000 | 31,800 | 5,500 |13,400 |12,800 | 21,500 | 56,200| 26,900| 33,800, 27,500| 25,300| 25,600

CENO AN

11 | 34,600 | 30,400 | 4,500 |13,800 | 12,600 {21,500 | 46,200/ 26,900| 33,000 27,200{ 24,700! 25,300
12 | 34,200 | 29,200 | 4,000 13,800 | 12,600 | 21,000 | 36,800/ 26,900| 31,500 26,800 24,700 25,300
13 | 34,200 | 26,500 | 4,000 {13,000 | 12,700 | 20,000 | 30,800} 26,200| 30,000{ 28,200) 25,000| 25,800
14 | 33,800 [ 25,600 | 3,500 {13,000 [12,700 {19,000 | 28,400/ 25,500| 30,400 29,200! 25,900| 25,900
15 | 33,800 [¢23,900 | 3,700 | 13,000 {12,800 |18,500 | 26,900| 24,900] 40,500] 29,200{ 26,200| 25,900

16 {33,800 p22,500 | 4,000 {12,500 {12,800 {18,500 | 25,800 24,300f 46,700{ 28,200| 26,200| 28,200
17 | 34,600 [21,000 | 4,200 | 11,800 |12,400 {20,000 | 25,500| 24,000 49,300| 26,800| 26,500} 26,500
18 | 35,000 | 20,000 | 4,500 12,100 |12,400 (23,000 | 24,500| 24,000{ 53,600 25,900| 26,500{ 26,500
19 | 36,300 {19,000 | 4,700 ¥12,000 {32,500 {26,500 | 24,000 24,600| 55,800 25,300{ 25,800{ 27,500
20 | 37,200 18,400 [ 5,000 | 12,600 |12,500 |30,000 | 24,300 25,800| 52,100| 25,300; 25,000/ 26,800

21 {836,700 [18,200 | 5,200 [12,800 {12,500 [30,000 | 26,900 27,200| 49,3C,| 25,900 24,400| 25,900
22 | 35,800 | 18,000 | *4,800 [12,400 [12,500 | 27,000 | 29,600 28,800| 44,800| 27,500| 24,200| 25,300
23 | 34,200 | 17,500 | 5,500 [12,600 {12,700 |25,000 | 31,300\ 41,000 42,100| 27,800 24,400| 24,700
24 | 33,400 {17,700 | 6,500 | 12,600 |12,700 {23,500 | 29,200{ 41,000{ 39,500| 27,800| 25,000| 24,700
25 | 33,400 18,000 | 7,700 {12,800 13,000 |23,000 | 27,200{ 41,800 37,200| 26,800( 25,300 24,700

26 | 33,800 [%8,400 | 9,100 12,900 | 13,400 | 27,000 { 26,200| 38,100| 36,300{ 26,200/ 26,200| 24,400
27 | 34,600 | 18,000 | #9,300 | 12,000 | 13,400 {32,000 | 26,200| 34;400| 35,800| 25,900| 26,200 24,200
28 | 35,000 | 17,500 (10,000 | 11,800 #13,400 | 34,000 | 26,600/ 32,300| 36,700| 26,800{ 25,900] 23,900

29 | 35,400 {17,000 | 10,900 |1i2,000 - 40,000 26,800{ 31,300} 36,700| 26,500 25,300| 23,900
30 | 35,400 | 16,500 | 11,800 | 12,500 - 46,000 | 26,600 32,800| 35,800| 26,500 25,000 23,900
31 | 36,300 - 11,800 {12,500 - 55,000 - 31,800 - 26,200 24,700 -
Second- Runcff in
Month foot-days Maximum | Minimym Mean acre-feet
October.... 1,100,700 39,000 33,400 35,510 2,183,000
November. .. . 760,900 35,800 16,500 25,360 | 1,509,000
DECEMDEL. s vietrnrnieenstscaserocerasrnasna 254,700 17,000 3,500 8,220 505,200
Calendar year 1968................cc.....|11,523,700 | 111,000 | 3,500 | 31,490 | 22,860,000
JAMUATY .4 vuevenesenenerenennenssenarenenenes] | 383,800 | 13,800 | 10,700 | 12,380 | 761,500
358,600 13,400 12,400 12,810 711,300
738,800 55,000 13,300 23,830 | 1,465,000
. . 1,699,500 188,000 24,000 56,650 3,371,000
MaYy..oenerennn ettt s acana 897,400 41,800 24,000 28,950 | 1,780,000
JUNE. . v eeveransrattncanasanarescrsnssnanssss] 1,162,700 55,800 29,200 38,760 2,308,000
868,200 34,600 25,300 28,010 1,722,000
791,600 26,800 24,200 25,540 | 1,570,000
759,800 27,500 23,900 25,330 { 1,507,000
“Water year 1948449 ...cciaiesteriorarennas]’ 9,778,500 168,000 3,500 26,780 |19,390,000

Peak discharge (pase, 60,000 sec.-ft.).=--Apr. 1 {11:30 p.m.) 118,000 sec.-ft.; Apr. 4 (1 and 2:30
P.m. 8eC. -

* Winter discharge meapurement made on this day.
g Computed from graph based on gage readings.
Note.--Stage-discharge relation affected by ice Nov. 28 to Apr. 4.



MISSOURI RIVER MAIN STEM 55
Missouri River at Pierre, S. Dak.

Iocation.--Water-stage recorder, lat. 44°22¢25", long. 100°22'05", in SWi sec. 32, T. 111
N.; R. 79 W., at Chicago & North Western Railway bridge at Pierre, 1% miles upstream
from Bad River. Datum of gage 1is 1,414.41 feet above mean sea level, datum of 1929.

Drainage area.--243,500 square miles.

Records available.--October 1929 to September 1949.

Average discharge.--20 years, 22,420 second-feet.

Extremes.--Maximum discharge during year, 187,000 second-feet Apr. 5 (gage height, 15,00
- “?éegi; minimum daily, 3,000 second-feet Dec. 17, 18; minimum gage height observed, 3.24
eet Dec. 9.
1929-49: Maximum discharge, 281,000 second-feet Apr. 6, 1943 (gage helight, 19.65
feet); minimum daily, 2,300 second-feet Nov. 14-16, 1940; minimum gage height observed,
0.20 foot Nov. 27, 1946,

Remarks.--Records excellent except those for period of ice effect, which are falr, Flow
.~ partly regulated by Fort Peck Reservoir,

Revisions.--W 761: Drainage area.

Discharge, in second-feet, water year October 1948 to September 1949

Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.

36,300 38,300{ 17,800( 9,500 12,300{ 12,600{ &4,700( 28,900| 34,500{ 36,700 27,500( 25,800
40,200} 37,200 17,800| 10,800 12,300{ 12,600| 83,000| 28,600| 36,300| 36,300| 27,800{ 25,500
39,100| 37,200{ 17,800| 11,400| 12,500| 12,300|121,000| 28,800] 32,800| 35,400| 26,800| 25,500
37,200 35,400/ 17,600{ 11,400/ 12,300{ 12,300{142,000| 29,500{ 31,200 34,100{ 25,800( 25,500
34,500{ 16,000/ 11,400/ 12,300{ 14,800|180,000| 29,700 30,000 33,200 25,200| 25,500

56,300{ 34,900{ 14,000( 11,700/ 12,600 18,900({171,000| 28,200{ 29,600| 32,400 24,900| 25,800
38,200/ 35,400 12,000(*11,900| *13,000| 23,100{170,000| 27,100| 35,400| 32,400| 24,300] 25,800
40,200/ 35,800 10,500 11,400| 13,000| 28,200{167,000| 26,800| 41,200 31,600| 24,300| 25,500
39,600 35,400/ 10,000\ 11,000| 13,200{ 30,4001108,000{ 27,100| 40,200| 30,000{ 25,200| 25,500
10| 37,700| 34,100 9,000{ 11,400} 13,500| 31,600 77,800] 27,800] 38,200| 28,900! 25,800 25,800

11 { 36,300{ 32,400 7,500{ 11,200{ 12,800 32,000( 64,700{ 27,800( 36,3500 28,500{h25,800{ 25,800
12 | 35,800{ 30,800| 6,500/ 11,900 12,800 33,200| 55,800} 27,800| 35,400{ 27,800| 25,500| 25,800
13 | 35,400 29,300{ 5,500 12,600{ 12,600} 34,100{ 47,700| 27,100{ 35,400| 27,800| 25,200| 25,800
14 | 35,400f 27,500 ¢,500|%13,000{ 12,800 31,200{ 39,700 26,500{ 32,800{ 27,500 25,500| 25,800
15 | 35,400f 28,100| 3,500| 12,300| 12,800| 26,800 35,000| 26,100| 31,6800| 28,500| 26,100 25,800

16 | 35,400] 24,900 3,500| 12,300( 12,300 24,000{ 31,600 26,100| 33,200( 30,000| 26,800( 26,100
17 | 36,300| 23,700 *3,000{ 12,800{ 12,800| 22,200| 29,700 25,200| 44,600 30,400| 27,500| 26,500
18 | 36,300 22,500| 3,000| 12,100(*12,300|*20,500| 28,900| 24,000| 47,100| 30,400| 28,200{ 26,800
19 | 36,300] 21,400; 4,300{ 12,200/ 12,100 19,700{ 27,800 24,300 51,100{ 28,300( 27,500| 27,100
20 | 36,700 20,000; 4,600} 12,200| 12,100| 19,400{ 27,100| 24,900| 57,100| 28,200| 27,100{ 27,800
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21| 37,700 19,100 5,200 12,700( 11,900 27,000{ 26,400{ 25,500 54,000| 27,500 26,800 27,800
22 | 37,700{ 18,400{ §,300| 12,700| 11,700; 37,000| 27,500 26,800 50,400| 27,500| 26,100| 27,500
23 | 36,300| 18,800{ 5,500{ 12,700( 12,100| 48,000{ 30,400| 28,200| 46,500| 27,100| 25,200| 27,100
24 | 34,900; 18,800| *5,500(%*11,800( 12,300/ 60,000] 32,400 41,200| 42,900] 27,100 25,200{ 26,100
25 | 34,100} 18,400{ 6,000| 12,000} 12,600|*56,300| 31,200| 42,900| 40,700| 27,500| 25,500| 25,500

28 | 33,600/ 18,800; 6,500f 12,000{ 12,600 65,600| 29,700| 43,500 39,600] 26,800 25,500| 25,200
27 | 33,600¢ 18,800| 7,000| 12,100| 12,800 71,100 28,200| 40,700| 38,200| 25,800 26,100| 24,900
28 | 33,800] 18,400| 7,500|%11,900{%12,100| 67,800} 27,500| 36,700{ 37,200| 24,900| 26,800| 24,900

29 | 34,900¢%18,100| 8,000{ 13,000 - *67,100( 27,800{ 33,600} 36,300{ 25,200{ 27,100( 24,600
30 | 34,900| 18,100| *8,300| 12,600 - 78,6800| 28,900| 32,000| 36,700 26,800| 26,800| 24,300
31 | 35,400 - 8,900} 12,600 - 87,100 - 32,800 - 27,500| 28,100 -
Second~ Runoff in
M¥onth foot-days Maximum | Minimum Mean acre-feet
OCLODBI. .. cvseecsvarsanrsnnnansacasanssenes| 1,127,100 40,200 33,800 36,3601 2,236,000
November...,...... .. 799,700 37,200 18,100 26,660 1,586,000
DECEMDOY. .t ivsuarioeresarectiarcasacetosrans 262,100 17,800 3,000 8,4554 519,900
Calendar year 1948 .......................| 11,980,100| ~ 87,200 ~~ 3,000| ~ 32,730|23,760,000
TT13,000( 9,800 11,950] 732,700
13,500 11,700 12,510 894,800
78, 600 12,300 35,650( 2,192,000
180,000 26,400 85,420| 3,893,000
43,500 24,000 29,8680( 1,836,000
57,100 29,600 39,220 2,334,000
36,700 24,900 29,450 1,811,000
August.. 28,200 24,300 26,130{ 1,607,000
September......oieiiiicitieteiiitiitsiiaienan 777,400 27,800 24,300 25,910{ 1,542,000
Water year 1948-49 ...........c00000000004 10,560,200 180,000 3,000 28,990}20,990,000

Peak dischax?'ge (base, 60,000 sec.-ft.).--Mar. 30 {10 a.m.) 87,700 sec.-ft.; Apr. 5 (2 to 3 p.m.)
187, sec.-1t,

* Winter discharge measurement made on this day.
h Computed from wire-weight gage readings.
Note.--Stage-discharge relation affected by ice Dec. 5 to Mar. 28,



56 . MISSOURI RIVER MAIN STEM
Missouri River at Chamberlain, S. Dak.

Location.--Water-stage recorder, lat. 43°29', Jlong. 99°20', in NEZ sec. 16, T. 104 N., R.
7T W., at bridge on U, S. Highway 16 at Chimberlain, 1,200 feet downstream from Chicago,
Milwaukee, St. Paul & Pacific Railroad bridge. Datum of gage is 1,320.22 feet above
mean sea level, datum of 1929.

Drainage area.--250,800 square miles.

Records available.--August 1928 to September 1929, March 1945 to September 1949.

Extremes.--Maximum discharge during year, 177,000 second-feet Apr. 6 (gage height, 15.02
feet 1,) min?.lranum daily, 4,200 second-feet Dec. 13, 14; minimum gage height observed, 1.35
eet Dec. 13.
1928-29, 1945-49: Maximum discharge, 213,000 second-feet Apr. £, 1947 (gage height,
16.22 feetj; minimum observed, 3,870 second-feet Dec. 4, 1946; minimum gage height; 0.89
foot Dec. 11, 1945,
Maximum stage known, 19.3 feet Apr. 7, 1943.

Remarks.--Records excellent except those for period of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir.

Revisions.--W 1036: Drainage area.

Discharge, in second-feet, water year October 1948 to September 1949

Nov., Dec. Jan. Feb, Mar. Apr. May June July Aug. 8-p§.

29,800| 35,800{ 18,800 8,400|*12,100| 13,000| 71,700 27,500} 33,700| 36,800| 28,400| 26,800
33,200] 38,800] 19,100{ 8,800{ 12,100| 13,000| 68,900 27,000 37,900} 37,900} 28,400] 26,600
40,200/ 37,400 18,500 9,100| 11,700{ 13,000|114,000( 27,000| 36,800 37,400} 27,500{ 26,200
39,600| 37,900{ 18,500 9,400{ 11,700] 13,000|137,000| 26,600} 34,200} 35,800} 27,000} 26,200
37,900{ 18,200 10,200| 11,700 13,000|162,000| 29,300} 28,900 34,200} 26,600| 25,800

36,300| 37,400{ 17,200| 11,700| 11,500( 13,500{175,000| 30,800 26,200] 32,700f 25,800( 25,800
36,300] 37,400{ 14,800( 11,900 11,300 16,000{166,000| 28,900 | 34,200| 31,7001 24,900 25,800
37,900| 58,400| 8,600 11,500}*11,500| 19,000|164,000| 26,600 29,300| 31,2001 24,500] 25,800
40,800| 40,200| 6,200f 11,700] 12,100f 25,000|141,000| 25,300 40,800| 30,800{ 24,500} 25,800
10 | 40,200] 40,200{ 5,500 12,100| 12,5C0| 32,000| 95,200 25,300] 42,800] 28,900| 24,900| 25,800

11| 39,000{ 38,400/ 4,500{ 12,100 13,000{ 36,000( 73,800| 25,800| 39,000{ 28,900| 25,800} 25,800
12 | 37,400{ 35,800| 4,500| 12,100| 13,000 37,000( 64,100| 26,600 36,300 28,400| 26,200| 26,200
13| 36,800| 33,200| *4,200| 11,900| 13,400| 37,000| 54,400 26,600 34,700{ 29,300 25,800| 26,200
14| 36,300 31,200 4,200| 12,100| 13,200] 37,500( 47,100| 26,200| 35,200( 28,400| 24,500( 26,200
15 | 36,300 27,500| 4,400{ 12,100{ 13,000| 37,500 39,600| 26,200} 34,200| 27,500{ 25,300| 26,200

16 | 36,300| 24,500| 5,000{ 11,900] 13,000 35,000( 35,200| 25,800} 31,700 28,000| 24,900} 28,200
17 | 35,800 21,700 5,700| 11,300] 12,800 36,500| 33,200 26,200 31,700| 29,800 25,800| 26,800
18 | 36,800| 19,900 6,400 12,100! 13,000| 26,500| 29,300| 26,600| 42,800| 30,800| 26,800 27,000
19 | 36,300 18,000 6,400{ 12,100| 12,800{ 25,500 28,400| 25,300| 50,200 29,800] 28,000} 27,000
20 | 36,300/ 13,000/ 6,800(*11,900| 12,800 24,000| 27,500| 23,800 i 52,600| 28,400] 28,000| 27,000

21| 35,800{ 17,200{ 5,800} 11,700| 12,600| 23,000] 27,000 24,500} 57,800 27,500} 26,600| 28,000
22 | 3€,800| 17,000 §,800f 11,700 12,900 21,500 24,900| 24,900} 52,800| 25,800} 26,50Q; 28,900
2% | 36,300( 17,500 5,900 11,900| 12,700| 20,000{ 24,500| 25,800| 48,600 24,900 27,000| 28,400
24 | 35,200( 18,200( 6,100] 11,700 12,300| 25,000 27,500( 27,000 44,900

25 | 33,700( 18,800( 6,200| 11,900{*11,900] 55,300| 31,700] 42,800/ 42,200] 26,600| 2¢,800| 26,600

28 | 32,700 19,100 6,900{ 12,100{ 12,000{110,000| 31,200| 46,400 40,200 28,000{ 25,500 25,800
27 | 32,200| 19,300( 7,100 11,900| 12,500} 70,800/ 29,300| 46,400| 40,200 28,900{ 25,800| 24,800
29 | 33,200| 19,600| 6,900( 11,700| 12,800}%60,500! 27,500} 42,800| 39,000( 28,000| 26,800( 24,500
29 | 33,700}%20,200( 7,200| 11,700 - 67,900}, 25,000} 38,400! 37,900| 28,800| 26,800| 24,100
30 | 35,800} 19,100§ 7,200| 11,700 - 71,700| "£5,800; 35,200 37,400] 25,800| 27,000| 24,100
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31 | 35,800 - 7,800| 11,900 - 80,600 - 33,200 26,600] 27,000 -

Second- Runoff in

¥onth foot-days | Maximum | Ninimum Moan | 4ove-foet

OCtLODOr . v ivievtovaresncannssssanrsanns 1,119,800 40,800 29,800 38,120{ 2,221,000
November...,...,. 833,600 40,200 17,000 27,790} 1,653,000
DBOOMDOI . . v isriasrtatrosronarvatresananosns 270,400 19,100 4,200 8,728 636,500
Calendar year 1948 .....seveeeessveseess..|12,119,600 |  88,800]  4,200|  83,110|24,040,000
L e e e S

JRNUBTY. . evneseseorvsannscorssrssrsanvsassnonase 354,700 12,100 8,400 11,440 703,500
1%,400 11,300 12,420 890, 000

110,000 13,000 35,890 2,188,000

175,000 24,500 66,790] 3,974,000

46,400 23,800 29,700| 1,826,000

57,800 26,200 39,130| 2,329,000

37,900 24,900 29,700| 1,828,000

A ceanan .. traeresasenaans 812,200 28,400 24,500 26,200 1,611,000
SePtember. .. coreitircinasrirtriariesitanaes 787,600 28,800 24,100 26,280 1,562,000
water yeAr 1948-49 ,.......iis00ev0as000..|10,648,400 175,000 4,200 29,170{21,120,000

ziak discharge ‘bue! 85!000 sec.-ﬂ:.“--’lﬂru 26 (6 a.m.) 138,000 sec.-ft.; Mar. 51 (3 a.m.)
68, pec.~IT.; Apr T30 g.m. ) »000 pec.-ft. R

* Winter disoharg&'meaaurement mace on this daey.
Note.--Stage-discharge relation affedted by ice Dec. 5 to Mar. 25,



MISSOURI RIVER MAIN STEM 57
Missouri River below Fort Randall Dam, S. Dak.

Location.--Water-stage recorder, lat. 42°58'55", long. 98°29!35", in SWiNEL sec. 28, T. 35
., R. 10 W. sixth principal meridian, 6 miles downstream from Randall Creek, 7 miles
downstream from Fort Randall Dam, and 12 miles south of Lake Andes. Datum of gage is
1,230,00 feet above mean sea level, datum of 1929 (Corps of Engineers bench mark).

Dralnage area.--263,530 square miles.
Records available,--May 1947 to September 1949.

Extremes.--Maximum discharge during year, 182,000 second-feet Apr. 6 (gage height, 12.36
¢el); minimum daily discharge, 4,000 second feet Dec. 14, 15.
1 1?47 -49: Maximum discharge, that of Apr. 6, 1949; mindmum daily, that of Dec. 14,
5, 1948.
Flood of April 1943 reached a stage of about 16.5 feet. Maximum stage known, in
April 1881, was gbout 5 feet higher than that of April 1943.

Remarks.--Records good except those for period of ice effect, which are poor. Flow partly
regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1948 to September 1949

Day} Oct. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug. Sept.
1| 29,400| 36,200( 19,100 6,800(*11,400(*12,000| 76,500 | 27,000 | 31,800 | 36,200 | 26,100 | 25,000
2| 29,400} 36,600} 18,900} 7,200} 11,700| 12,200} 65,900 | 27,000 | 32,600 { 35,800 | 26,400 | 25,200
3| 30,400} 38,000} 18,900 7,800{ 12,000| 13,000} 75,200 | 27,600 | 37,600 | 36,200 | 26,700 | 25,000
4| 34,900| 38,500| 19,100 8,500] 12,000} 13,800[134,000 | 27,900 | 36,600 | 36,200 | 26,100 | 25,500
s | 38,000] 38,500 18,900 9,200f 12,400| 15,600[149,000 | 28,500 | 34,900 { 34,800 | 25,800 | 25,500
6| 35,800} 37,100] 18,400} 8,900} .2,400) 17,4000175,000 | 29,100 | 31,500 | 33,700 | 25,500 | 25,500
7| 33,700| 35,800 18,000} 10,600| 12,400 18,600[172,000 | 31,200 | 29,400 | 31,800 | 25,000 | 25,200
8| 32,800| 35,300| 14,000 11,200| 12,400| 19,300 §68,000 | 30,400 | 28,800 | 31,200 | 24,400 | 25,200
g | 32,900| 34,900{ 8,000] 11,400| 12,400| 20,5000 75,000 { 28,800 | 30,800 | 30,800 | 24,200 | 25,500

10| 34,900| 35,300| 6,800| 11,800| 12,400| 20,900 140,000 | 28,200 | 40,500 | 29,400 | 24,200 | 25,800

11 36,200| 35,800| 5,200| 12,000| 12,600} 21,300| 85,500 | 27,600 | 42,600 | 27,900 | 24,400 | 25,800
12 | 35,800} 35,300 4,500( 12,000| 12,600} 21,700| 68,000 | 27,300 | 39,500 [ 27,300 { 24,700 | 25,800
13 | 34,900} 32,900] 4,500*11,800| 12,800] 29,400| 58,400 | 27,000 | 36,200 | 26,700 | 25,500 | 26,100
14 | 34,100] 31,500 4,000] 11,800| 12,800| 28,800| 55,200 | 27,600 | 33,700 | 26,400 | 25,800 | 26,400
15 | 34,500 29,800{ 4,000} 11,800{ 12,800| 28,800 45,900 | 27,600 | 32,900 | 26,400 | 25,500 | 26,400

18 | 33,700|*28,200| 4,400 11,800f 12,800} 29,400 40,000 | 27,600.| 32,900 { 25,800 | 25,000 | 26,400
17 | 32,900 26,700| 5,200| 11,800] 13,000{ 32,900/ 34,900 | 27,600 | 31,500 | 25,500 | 25,000 | 26,400
18 | 33,300} 26,100| 5,400] 11,800| 13,000} 33,700} 31,500 | 27,600 | 30,800 | 26,700 | 25,200 | 26,400
19 | 33,700| 25,200| 5,400| 11,800 13,000| 32,200} 29,800 | 27,600 | 39,500 | 27,900 | 26,100 | 26,400
20 | 33,300| 24,200{ 5,500] 11,800 13,000} 28,800 | 28,800 | 27,300 | 52,900 | 28,800 | 26,700 | 26,700

21 | 33,300| 23,400| 5,500| 11,700| 13,000 26,?00 28,500 | 26,700 | 57,600 | 28,800 | 27,600 | 26,700
22 | 35,300 23,000| 5,500} 11,600 13,400 28,200 26,400 | 26,700 | 59,300 | 26,700 | 28,800 | 26,700
23 | 33,700( 22,200| 5,500| 11,600| 13,400 50,200 } 25,500 | 26,700 | 53,600 | 25,500 | 28,200 | 27,300
24 | 34,500| 22,200 5,500| 11,600 |*13,400| 52,900 25,500 | 26,700 | 48,900 | 25,000 | 28,200 | 27,600
25 | 54,500| 22,400 5,500| 11,800| 13,400} 79,500 | 27,000 | 27,300 | 45,900 | 24,700 | 27,300 | 27,600

26 | 34,100} 21,300 5,600| 11,600| 13,100 85,500 | 29,800 | 37,100 | 43,100 | 25,200 | 25,800 | 27,000
27 { 32,900 20,300 5,800| 11,600 12,800 {110,000} 30,100 | 41,500 | 41,000 | 26,400 | 25,000 | 26,400
28 | 32,200( 19,700( 6,000( 11,400( 12,500| 63,000 | 28,800 40,500 | 39,500 | 27,600 | 24,400 | 25,500

29 | 33,300| 19,500 -6,200| 11,400 - *62,000| 27,600 | 39,000 | 38,000 | 27,600 | 24,400 | 25,000
5(;/ 33,700 19,300 6,800 11,400 - 82,500 | 27,000 | 36,200 | 37,100 | 27,000 | 24,400 | 24,700
3 34,900 - 6,800 11,400 - 79,500 - 33,300 - 26,400 | 24,700 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet

1,044,800 38,000 29,400 33,700 | 2,072,000

875,200 38,500 19,300 28,1701 1,736,000

DECEMDOT . Lo vuvtraronanarssnocsvastaraosasaens 272,300 19,100 4,000 8,803 541,300
Calendar Year 1948 ,................ene...| 12,076,800 92,500 | 4,000 | 33,000 [23,950,000
JAIUATY . ¢ v envnneensensessasesanenersensanes 339,700 | 12,000 | 6,800 | 10,960 673,800
354,900 13,400 11,400 12,680 703,300

1,172,100 110,000 12,000 37,810} 2,325,000

2,084,800 175,000 25,500 69,490 | 4,135,000

922,200 41,500 26,700 29,750 | 1,828,000

1,171,000 59,300 28,800 39,030 | 2,323,000

896,500 36,200 24,700 28,920} 1,778,000

lugui 797,100 28,800 24,200 25,710 1,581,000
Saptenber................................... 780,700 27,600 24,700 26,020 | 1,548,000
Water year 1948+49 ,.........000ievenveeeaa] 10,711,900 175,000 4,000 . 29,350 121,250,000

lePeak discharﬁe (base, 65,000 sec.-ft.).--Mar. 27 (t::Lme and discharge unknown); Apr. & (6:30 p.m.)
sec.- .

* Winter dipcharge measurement made on this day.
Note.-.Stage-discharge relation affected by ice Dec. 7 to Apr. 1



58 MISSOURI RIVER MAIN STEM
Missouril River at Yankton, S. Dak.

Iocation.--Water-stage recorder, lat. 42°52', long. 97°24', between sec. 18, T 93 N., R.
., and sec. 13, T, 93 N., R. 56 W., at Meridlan Highway Bridge 1n Yankton, 7 miles
ugsgrgam from James River. Datum of gage 1s 1,159.68 feet above mean sea level, datum

[¢] 929

Dralnage area.--279,500 square miles.
Records avallable.--Ngvember 1930 to September 1949.
Average discharge.--18 yearé (1931-49), 25,340 second-feet.

Extremes.--Maximum discharge during year, 173,000 second-feet Apr. 7; maximum gage height,
.55 feet Apr. 10; minimum daily discharge, 4,500 second-feet Dec. 16, 17; minimum gage
height, -0.78 foot Dec. 15.
1930-49: Maximum discharge, 282,000 second-feet Apr. 8, 1943; maximum gage height,
14.80 feet Mar. 22, 1932 (ice jam), "minimum daily discharge 2, 700 second-feet Nov. 15,
16, 1940; minimum gage helght, that of Dec. 15, 1948.
Max1mim stage known, 30.5 feet present datum, Apr. 5, 1881 (ice jam).

Remarks.-~Records excellent except those computed on basis of wire-weight gage readings,
Which are good, and those for period of ice effect, which are fair. Flow partly reg-'
ulated by Fort Peck Reéservoir.

Revisions.--W 761: Drainage area.

Discharge, in second-feet, water year October 1948 to September 1949

bay| Oct Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1§ 31,200{ 36,200 19,600 8,000] 15,200| *15,000| 86,200| 32,600| 36,800f 38,600 23,000| 25,500
2| 30,300| 37,400 19,400| 8,000(*14,700{ 15,500| 74,700; 33,100| 35,200/ 3€,800{ 28,200f 25,500
3 29,900 37,400{ 19,400 8,000|, 15,000 16,000| 82,600{ 33,100| 35,700| 35,700f 27,400 25,300
41 31,200 39,200| 19,600! 8,000 14,500{ 20,000|127,000{ 31,200| 41,800 35,200 27,400 28,200
5] 37,400] 40,400] 19,900 8,500{ 14,500| 28,000|144,000f 30,300 41,800| 34,600] 26,600 29,000
6| 41,800/ 41,800 18,800 8,500| 14,200| 34,000|161,000| 29,900} 38,600 33,100 26,300] 27,800
7| 40,400 39,200] 18,500 8,500| 14,000| 36,000{171,000| 30,300{ 34,600] 33,600| 25,500/ 27,800
8 | 37,400| 37,400 17,000 8,500| 14,000| 36,500|166,000| 31,700| 33,100f 33,100f 25,200{ 27,400
9| 36,200 38,000/ 13,500 9,000{ 14,000| 36,000|161,000| 33,600 32,600] 34,100} 24,200} 27,400

10} 38,000f 38,600 10,0008| 9,500|%*14,000} 35,500|152,000] 32,100| 34,600 34,600| 24,200 27,400

111 43,000| 39,800 8,000 10,000| 13,800{ 35,000/110,000| 31,200| 44,400| 33,100| 24,500| 34,100
12| 43,700] 41,100| 7,500| 11,000/ 14,000{ 34,500| 88,600 29,400| 48,000| 32,600{ 24,800 34,600
13| 39,800| 39,200 7,000| 12,000| 13,500 B4 500| 80,300| 29,400} 45,100| 31,700 25,200 29,400
14| 36,800| 35,200( 6,500| 12,500| 14,000{ 33,500 72,600| 29,400{ 41,800 30,300| 27,400| 28,800
15} 35,700| 32,600{ 5,500} 13,000{ 13,800{ 32,000| 61,600} 29,300} 38,600{ 29,400\ 25,300 28,200

16 | 36,200 30,800 ¢,500| 13,000{.14,50C| 30,0C0| W,300| 30,300| 37,400] 29,400| 25,900 28,600
17 | 36,200( 28,200 4,500 11,500{ 14,700f 30,000| 47,200| 31,200f 36,800 28,600| 25,500 28,600
18 | 35,700 27,000 5,500( 11,000/ 14,000| 31,000| 33,200| 29,400| 35,200| 28,200{ 25,900| 29,000
19 | 35,700| 27,800 5,500{ 12,000| 13,800{ 33,000| 35,700| 27,800| 34,100 29,000/ 26,600| 29,400
20 | 3s6,200{ 25,500| 5,500] 13,000 14,000} 34,000| 33,800| 28,200{ 39,800| 30,800{ 28,200| 29,900

21 | 36,200| 22,600, 5,500| 14,000| 13,800{ 35,000| 32,100| 29,400| 49,500, 32,100| 29,000 29,900
22 | 35,700| 22,300/ 5,500|*14,200| 14,000|*36,000{ 31,700/ 30,300 57,900 32,600| 29,400 29,400
23 | 36,200|*22,600{ 7,500! 14,200(*14,500| 35,000 30,800 29,900 59,700 29,900] 30,300} 29,400
24 | 36,200| 22,900{ 7,500{ 14,500| 14,200 ¢3,000{ 29,400| 30,300| 51,900{ 28,600 29,400 29,900
25 | 36,200| 20,500 7,500| 14,500{ 14,500| 68,400| 28,200{ 30,800| 46,500 27,800 2&,200| 29,300

26 | 55,700{ 20,200 7,000| 14,700| 14,500{ 93,600 29,900| 32,600 44,400 27,400 27,800f 29,400
27 | 34,600f 20,200 6,500| 14,700| 14,500{114,000| 33,100| 48,000{ 43,000| 28,200| 26,600{ 29,000
28 | 33,600| 20,200, 6,500| 15,200| 15,000| 83,800 34,100| 51,100| 41,800/ 29,000| 25,900| 28,200

29 | 33,100 19,900| 7,000| 15,500( “ 2 | 67,400| 33,200 48,800| 41,800| 30,300| 25,200 27,800

30 | 33,600| 20,200 7,500| 15,700| - | 68,400| 31,700 44,400 41,100| 30,800 25,200( 27,400
31| 34,600 - 7,500{ 15,700f - | 81,400] - | 39,200| - | 29,800 25,200 -

" S a Runeff in

Month foot-days Mean | ore-rest

OCBODET, ¢ v v vursnrennsnrereenseessesennsnenrd 1,118,500| 45,700 29,900 | 36,080 | 2,218,000

NOVEMDET. + o1 nvnvrnensrnsnesnsnenrnnenonsiens 924,400| 41,800 19,800 | 30,810 | 1,834,000

DECEMDET. <+ ntvensnesnrsnsieananasseneaeaed 311,200  19,900{ 4,500 | 10,040 | 617,300

Calendar year 1948 .............ceeeveeens 35'51'5_96'0"—9'9;9 T 74,5007 | T 35,550/ | 25,810,000

TARUETT. v eevasnssssrinsansrenseensssenensd | 336,400] 35,700 8,000 | 11,820 | 726,700

FEDTUBTY. 1 v rvvnnsensrnsrnennennrnnrnesiooss| _ 399,200]  15,200] 13,500 | 14,260 | 791,800

114,000 15,000 | 42,770 | 2,630,000

171,000| 28,200 | 75,290 | 4,480,000

51,100 27,800 | 33,190 | 2,041,000

§9,700| 32,600 | 41,450 | 2,467,000

38,600 27,400 | 31,580 | 1,942,000

AUGUBL. . inenenes VNN ezeioo|  30j300]  24s200 | 28,850 | 1,639,000

SeREEmDET. 1. 1uuuiirerncneurraeiarueioinened 862,600  34,600| 25,500 | 28,750 | 1,711,000

ater year 1948-49..............eseeren..] 11,644,700] 171,000] 4,500 | 31,300 |23,100,000

L Peak diacharee (base, 70,000 sec,-ft.}.~-Mar. 27 (9 a.m.} 121,000 sec.-ft,p Aprl. 7 (8 p.m.)
73, sec.-IT.

* Winter discharge measurement made on this day.
+ Note.--Stage-discharge relation affected by ice Dec. 8 to Mar. 24. Discharge computed from graph
bas: on gage readings Mar. 25, 26, Mar, 29 fo Apr. 3, Apr. 12 %o Hay 19,



MISSOURI RIVER MAIN STEM 59
Missouri River at Sloux City, Iowa

Location. --Water-stage recorder, lat. 42°29t', long. 96°25', in sec. 17, T. 29 N., R. 9
E. sIxth principal meridian, at bridge on U. S. Highway 77 at Sioux City, 2.5 miles
downstream from Bilg Sioux River. Datum of gage is 1,076,966 feet above mean sea level,
datum of 1929.

Drainage area.--314,600 square miles.

Records avallable.--September 1928 to September 193k, October 1938 to September 1949.

Average discharge.--14 years, 29,090 second-feet.

Extremes.--Maximum discharge during year, 178,000 second-feet Apr. 10 (gage helght, 15.72
T€et); minlmum daily discharge, 3,700 second-feet Dec. 18; minimum gage height observed,
-1.72 feet Dec. 18.

1928-31, 1938-49: Maximum discharge, 212,000 second-feet Apr. 10, 1943 (gage height,
18.72 feet)}; minimum, 2,500 second-feet NDec. 29, 1941; minimum gage height observed,
~3.34 feet Dec. 27, 1946.

Maximum stage known, 22.5 feet Apr. 23, 1881.

Remajrks . --Records good except those for period of ice effect, which are fair. Flow part-
Ty regulated by Fort Peck Reservoir.

Revisions.--W 876: Dralnage area.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July | Aug. Sept.
1| 33,000 37,800/ 22,100 7,500| 15,000| 17,400|g99,300| 33,800| 45,700| 42,000| 31,600{ 26,500
2| 32,300{ 38,200( 22,100 8,000 15,000| 16,800(g95,500| 32,300{ 43,500| 40,100/ 28,100| 26,800
3| 31,300| 40,100| 22,300| 8,500|*%14,800| 18,400!g89,800| 34,900 38,700| 38,700 27,800| 27,800
4| 31,300 41,000 22,500| 9,000| 14,500 20,500|g90,400| 36,100| 39,100|g38,700| 28,100| 34,200
S| 33,000| 43,000| 23,200| 9,000 14,000| 24,500|143,000| 35,700 44,100|g38,700{ 28,700| 30,300
6| 40,100| 43,500/ 22,300 9,000 13,500| 30,300|156,000| 35,300| 43,000| 38,700{ 28,100{ 30,600
7| 343,00/ 43,500] 21,000| 9,000{ 13,500| 36,500|165,000| 36,500| 39,600| 39,100| 27,300| 28,400
8 | 39,100/ 43,000/ 17,000( 9,000 13,500/ 39,100|176,000|g39,600( 35,700 38,200{ 27,300{ 27,800
9| 37,400 43,000| 16,000 9,500| 13,800 41,500|174,000{g40,100| 34,600| 40,100| 27,000{ 27,600

10 | 38,200| 43,000 13,000| 10,000{ 14,300| 45,700|177,000{g38,700| 34,600| 37,400{ 27,300| 30,600

11| 41,500| 42,500{ 10,000/ 10,000 15,000|%*44,100(153,000f 35,700| 37,000( 37,400 27,300| 49,700
12 | 45,100{ 43,500/ 8,000{ 11,000 15,000/ 40,500§110,000! 33,400{ 50,300| 35,300| 27,300| 42,000
13} 43,000 41,500 7,500| 12,500| 15,000| 38,500(g92,900| 32,000( 54,600| 34,600 31,300( 37,400
14 | 40,100( 39,100 7,500|*13,800| 14,700| 38,700{g81,600| 31,300| 48,500|g33,400| 27,800 31,600
15| 39,100/ 37,000 7,000 13,800| 14,50C| 36,900{g70,900| 31,600| 44,100f 33,000( 29,600( 29,600

16 | 38,700( 35,300 *6,500| 13,600| 15,000| 39,100(g60,200| 31,600| 41,500| 32,300| 28,700| 29,600
17 | 38,700| 33,000| 4,300| 13,600 15,700]*43,000|g53,300| 32,300 40,100| 32,300| 27,800| 29,300
18 | =8,200| 31,600| 3,700| 14,000 16,000| 42,000|g47,900| 32,700| 38,700| 31,300| 27,000{ 29,000
19§ 37,400( 30,800] 5,000| 14,400| 16,000 42,000|g43,000| 32,700| 36,100|g30,300| 27,300| 29,000
20 | 37,400( 27,600| 5,600| 14,200| 15,800| 44,100|g41,000{ 32,700|g35,300|g32,300[ 27,000|- 29,300

2l | 38,200| 25,200 5,400 14,000} 15,500 41,000|g39,600| 34,600ig4l,000(g33,400( 28,400 29,300
22 [ 38,700| 23,400 6,000| 13,200( 15,500| 45,700| 37,800{ 35,700| 53,300|g33,800( 29,300| 29,000
23 | 38,700| 22,700/ 6,500| 13,200| 15,500(#%52,000| 35,700| 34,600| 63,300| 33,800 29,600 29,000
24 | 39,100|%*23,000 7,000{*12,200| 15,800| 56,400| 32,700| 32,700| 60,800| 31,300| 30,300{ 29,000
25| 39,600 25,400 7,500{ 13,000| 16,000| 65,200| 31,800| 32,300( 57,700| 29,300| 31,000| 29,800

26 | 39,600( 22,500/ 7,000{ 12,800} 16,500| 77,800( 30,600| 32,000! S52,700| 29,600| 30,600| 30,000
27 | 39,600( 22,300( 6,500| 12,600| 17,200{104,000| 33,400| 35,600| 49,700| 30,000] -30,000| 30,000
28 | 39,100] 22,100| 6,500 14,000]{ 18,000{115,000] 38,200| 54,600| 46,200 29,000{ 28,400 29,000
gg 37,8001 21,900| *6,500| 15,000 - 87,200| 37,800| 58,900]| 45,100 29,000 27,800| 28,400

37,800| 21,900| 6,500| 15,800 - |*82,800| 34,900| 54,600 43,500 30,000| 27,000| 28,100

31 | 37,000 - 7,000| 15,400 - | 98,700 - | 18,500 -1 30,300| 26,800 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
October. .. . 1,183,100 45,100 31,300 38,160 2,347,000
November. .... .. . 1,006,200 43,500 21,900 33,540| 1,996,000
December. .. ..... RO 339,000 23,200 3,700 10,940{ 672,400
Calendar year 1948 .......................| 14,192,100| 110,000] 3,700 38,780| 28,150,000
January........ " 730,600 15,800  7,500|  11,950| 735,100
424,600 18,000 13,500 15,160| 842,200
1,523,400] 115,000 16,800 49,140| 3,022,000
2,472,100] 177,000 30,600 82,400 4,903,000
1,142,100 58,900 31,300 36,840 2,265,000
1,338,100 63,300 34,600 44,600/ 2,654,000
1,083,400 42,000| 29,000 34,300 2,109,000
861,400 31,600 26,800 28,430 1,748,000
Ul e1s)s00 49,700 26,500 30,620| 1,822,000
Water year 1948-48 .......................| 12,662,500] 177,000 3,700 34,69025,120,000

Peak dischagge (base, 80,000 sec.-ft.).--Mar. 28 (7 a.m.) 123,000 sec.-ft.; Apr. 10 (2 to 7 p.m.)
178, sec.-

* Winter discﬂarge measurement maue on this day.
g Computed from graph based on gage readings.
Note.--Stage-discharge relation affected by ice Dec. 7 to Mar. 23 (no gage-height record Feb. 15-21).



60 MISSOURI RIVER MAIN STEM
Missourl River at Omaha, Nebr.

Location.--Water-stage recorder, lat. 41°15'40", long. 95°55'15", in sec, 23, T. 15 N.,
B E., at Ak-Sar-Ben Bridge in Omaha. Datum of gage is 958.24 feet above mean sea
level, datum of 1929.

Drainage area.--322,800 square miles.

Records avallable.--September 1928 to September 1949, Gage-helght records collected in
vIcinity since 1875 are contained in reports of U. S. Weather Bureau.

Average discharge.--21 years, 27,650 second-feet.

Extremes.--Maximum discharge during year, 183,000 second-feet Apr. 13 (gage height, 20.00
Teet); minlmum observed, 6,180 second-feet Jan. 1-3 (gage height, 0.00 foot).
1928-49: Maximum discharge, 200,000 second-feet Apr. 12, 1943; maximum gage helght,
22.45 feet Apr. 13, 1943; minimum discharge, about 2,200 second-feet Jan. 6, 1937; mini-
mum gage height observed, -0.34 foot Dec. 30, 1946.
Maximum stage known, 24.65 feet, present datum, Apr. 25, 1881 {ice jam).

Remarks.--Records good except those for period of ice effect, which are fair. Flow part-
T Iy regulated by Fort Peck Reservoir.

Revisions.--W 761: Drainage area.

Discharge, in second-feet, water year Cctober 1948 to September 1948

g
«

Oct. Rov, Dec, Jan, Feb. Mar. Apr. May June July Aug. Sept.

32,700 37,100/ 21,700 h6,180| 14,500 25,000{107,000( 37,100| 48,200 46,000| 30,000( 27,100
33,800 38,000 21,700 h6,180( 14,500 25,000{112,000| 35,800( 50,100| 44,900( 32,700| 2&,800
35,600f 38,300, 22,000 g6,660 14,500 35,000{109,000 35,200| 48,800/ 43,800 29,400 26,000
32,700 39,800| 22,200 g8,040( 14,500 56,000 98,200| 36,400 42,400 40,600 27,700! 28,600
32,400| 42,000 22,500| 9,060 14,500| 58,400{102,000 36,100| 41,60C| 39,600 27,700{ 35,200

54,600/ 43,000 22,700 10,200] 14,500| 43,400f114,000| 36,700f 45,600 39,300{ 28,300| 32,700
40,300| 43,400f 22,200! 9,420 14,500(*40,300)129,000 36,700| 45,300| 40,600! 28,600{ 30,300
42,400{ 43,000 21,700 8,940|*14,500( 47,200(144,000( 36,100| 41,600 39,000{ 28,000| 28,800
39,600] 41,800 16,400| h9,300| 14,500| 45,300|154,000{ 36,400{ 38,300/ 38,000/ 27,700| 27,400
10| 38,300 40,600 10,400 hg,780! 15,000| 46,400|166,000f 37,100{ 37,400| 37,400 27,700| 27,400

OO NN

11 | 38,300/ 40,900/ g6,740|n10,000{ 15,500| 46,000{170,000| 37,100 36,700| 35,200/ 28,000/ 35,800
12 | 40,600 40,900| g6,660|h10,600| 16,000 38,300|174,000| 35,800| 37,400 34,600| 30,000| 52,800
13 | 42,700| 41,300 g6,740ph11,800| 16,000 42,000|182,000| 34,600| 47,200 34,200| 20,900{ 44,900
14 | 42,700 40,000 g7,820|h12,500| 14,000 42,000|170,000| 33,600| 51,400 34,200| 33,900] 40,300
15 | 40,900 38,000\ 8,260|h13,200 14,000 39,600{129,000| 33,300| 46,000 34,600 31,500/ 31,800

16 | 40,300 36,100 g7,500|nl4,300| 14,500 37,400 89,200 33,600| 41,000| 33,000 29,700{ 29,700
17 | 59,300| 34,200/ h7,010{ 13,000f 15,500 36,400 70,600] 34,200( 39,300 31,800 30,000{ 28,600
18 | 39,300{ 33,900| h6,830| 12,500{ 17,000 37,100 60,000 38,000 39,000/ 31,800| 29,100{ 28,300
19 | 38,300 35,200( h6,740| 12,000| 19,000{ 37,700/ 53,200| 37,100{ 39,000{ 31,200/ 31,500 28,000
20 | 37,400 34,200 h6,660| 12,000{ 20,000 38,300| 48,000| 34,600| 38,000 33,800| 30,300 27,700

21 38,000 30,900| hé,330{ 12,500 20,000| 44,900 43,800 34,900 41,000/ 31,800( 30,000 27,700
22 | 38,300| 26,800{ hé,580| 14,000| 20,000 63,000| 41,600 38,300| 42,700| 32,400| 29,700 27,100
23 | 38,300\ 25,200 h6,830| 15,000| 19,500| 58,400 40,000| 40,900| 58,000 32,400| 30,900/ 26,800
24 | 38,300 h24,800| h6,830 17,000]*19,500| 53,200| 38,700 38,000 65,600 32,700 30,900| 26,800
25 | 39,000|nh24,600| h6,830 17,500{ 20,000/ 58,400| 36,100 36,100| 61,400| 31,500 30,600| 27,100

26 | 39,000[h24,900 h6,860[ 17,500 23,000| 63,000 35,200| 35,200{ 55,600{ 30,000| 30,600 26,400
27 | 38,300| 23,300| h6,410; 17,000/ 25,000| 83,800{ 34,200| 34,600 53,700 33,300 31,200| 28,600
28 | 38,000{ 22,700| h6,330|*16,000f 25,500{108,000| 34,900/ 35,800| 51,800 34,200 31,200| 28,600
29 | 37,700| 22,200 n&,330| 15,000 - 122,000| 37,400 49,200] 48,800| 29,400 29,700 28,600

30 | 37,400| 22,200 ns,260| 13,000 - |107,000{ 38,300 54,200| 47,200 28,300 28,000 27,700
31| 37,100 - | n6,260 14,000 - | 95,800 - | 51,400 - | 28,800 27,400 -

Second- Runoff in

Month foot-days Maximum | Minimum Mean acre-feet

OCtOber. ... ooesen. 1,179,400 42,700 32,400 38,050( 2,339,000

November. ......... 1,028,700 43,400 22,200 34,290| 2,040,000

DeCember. .. .rsensss e 346,110 22,700 6,260 11,160 686,500

Calendar year 1948 ........c..............] 14,506,570  104,000|  6,280|  39,630|28,770,000

January. . T T374,160]  17,500] 6,180 12,070 742,100

479,500 25,500 14,000 17,120 951,100

1,674,300| 122,000 25,000 54,010| 3,321,000

2,761,400] 182,000 34,200 92,050 5,477,000

1,164,100 54,200 33,300 37,550| 2,309,000

1,381,100 85,600 36,700 46,040! 2,739,000

1,088,200 46,000 28,300 35,100| 2,158,000

922,900 33,900 27,400 29,770| 1,821,000

914,600 52,800 26,000 30,490 1,814,000

Water year 1948-49........4c00vereearenes] 13,314,470 182,000 6,180 36,480| 26,410,000

Peak discharge (base, 95,000 sec.-ft.).--Apr. 13 (8 a.m.) 183,000 sec.-ft.
inter scharge measurement made on thls day.

& Computed from graph based on wire-weight gage readings.

h Computed from wire-weight gage readings.

Note.--Stage~discharge relation affected by ice Jan. 17 to Mar. 3.



MISSOURI RIVER MAIN STEM 61
Missourl River at Nebraska City, Nebr.

Locatlon. --Water-stage recorder, lat. 40°40'35", long. 95°50'10", in SWi sec. 10, T. 8
> H. 14 E., at Waubonsie Highway Bridge at Nebraska City. Datum of gage 1s 903.94
feet above mean sea level, datum of 1929,
Drainage area.--414,400 square miles.

Records available.--August 1929 to September 1949. Gage-height records collected in
vIcInIty =99 are contained in reports of Missouri River Commission.

Average dlscharge.--20 years, 32,770 second-feet.

Extremes.--~Maximum discharge during year, 182,000 second-feet Apr. 13; maximum gage height,
8 feet Mar. 6 (ice Jam); minimum daily discharge, 8,000 second-feet Dec. 31, Jan.»1.
1929-49: Maximum Cischarge, 214,000 second-feet June 14, 1944; maximum gage height,

that of Mar 6, 1949; minimum discharge, 1,800 second-feet Dec., 31, 1946 (discharge meas-
urement); minimum gage height observed, 1.2 feet Jan. 1, 1940.

Remarks.--Records excellent except those for perlod of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir.

Revisions.-~-W 761: Drainage area.

Discharge, in second-feet, water year October 1948 to September 1949

g
-
g

Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.

36,200 | 39,400 { 28,400 | 8,000 [ 16,000 | 34,000 {120,000 42,800 | 55,900 65,000 34,300 28,400
35,800 | 39,800 | 27,700 | 9,910 | 17,000 | 33,000 |123,000 42,300 | 67,500 | 63,000| 35,800 27,700
35,100 | 40,200 | 27,700 | 11,900 | 17,500 | 45,000 |121,000| 40,600 | 81,000 62,600} 35,800| 27,700
34,700 f 41,000 27,300 | 13,500 | 17,500 | 70,000 |116,000 | 41,500 | 66,000| 61,600 31,600| 29,800
33,900 | 43,600 | 27,700 | 15,000 | 17,500 {110,000 {115,000 | 41,900 | 60,200 | 57,400} 30,800 | 32,700

35,100 { 44,400 | 28,700 | 15,400 | 17,800 [108,000 (128,000 | 43,200 | 56,900 54,500 | 30,500 | 36,600
40,600 | 44,900 | 27,300 | 15,600 | 17,800 (104,000 (133,000 | 43,600 | 53,100| 55,000| 30,500 | 33,100
47,100 | 45,300 | 25,000 | 15,800 | 18,000 MC2,000 (140,000 | 42,800 | 51,600 | 53,600 | 30,100 | 33,900
46,200 | 44,400 | 24,400 | 14,000 | 18,000 | 98,800 {150,000 | 44,400 | 49,400| 47,100| 29,400 | 33,900
10 | 42,800 | 43,200 | 16,900 | 11,000 | 18,000 | 88,400 |158,000 | 49,400 | 55,400 | 47,600 | 29,400 | 35,400

WO NN

11 | 40,600 | 43,200 | 12,400 | 11,000 | 20,000 | 84,000 {168,000 | 46,600 | 61,600 | 45,800 29,400 | 39,000
1z | 41,900 | 43,600 | g9,250 | 12,500 | 22,000 | 75,000 {176,000 | 47,800 | 63,000 | 41,500 | 30,800 | 59,700
13 | 44,900 | 43,600 | g9,250 | 13,500 | 22,500 | 70,000 {180,000 | 46,200 | 70,500 | 41,900| 32,000 | 53,100
14 | 47,600 | 42,800 g10,200 | 15,000 | 20,500 | 67,500 {178,000 | 44,900 | 74,500 | 41,500 | 35,400 | 45,800
15 | 44,000 | 40,600 g11,600 | 18,000 {*18,500 | 65,000 165,000 | 45,300 | 65,000 | 42,300 | 35,800 | 35,800

16 | 41,900 | 38,600 §g12,400 | 20,000 | 18,000 | 59,700 1129,000 | 47,100 | 58,800 | 41,900 | 32,700 | 33,100
17 | 41,000 | 37,800 ig11,900 | 20,000 | 20,000 | 55,900 105,000 | 49,400 | 53,600 | 39,000 | 34,300 | 32,700
18 | 41,00 | 36,200 [g11,800 | 18,500 | 24,000 | 54,000 [ 90,000 | 48,900 | 49,800 | 57,000 | 34,300 | 32,700
19 | 41,500 | 41,500 [g11,500 | 17,000 | 27,000 | 55,400 | 76,000 [ 51,200 | 52,600 | 36,600 | 36,600 | 32,700
20 | 39,400 | 39,400 g11,500 | 16,000 [ 28,000 | 55,000 | 66,500 | 46,200 | 48,900 | 35,100 | 37,400 | 32,000

21 | 39,800 | 35,800 g11,300 | 15,000 | 27,000 | 74,500 | 60,700 | 44,000 | 48,900 | 37,400 { 34,300 | 31,200
22 | 40,600 | 30,500 g11,200 | 15,000 ) 26,000 115,000 | 56,900 [ 55,900 | 52,100 | 33,900 { 33,900 | 32,300
23 | 40,600 | 27,000 g11,300 | 18,000 | 27,000 06,000 | 52,500 | 62,600 | 67,000 | 35,100 | 34,700 | 32,700
24 | 40,600 | 26,000 pMgl2,400 ( 20,000 | 29,000 | 87,300 | 50,200 | 55,400 | 72,000 | 35,100 | 34,700 | 33,500
25 | 40,200 | 25,700 | 11,000 | 20,000 | 33,000 | 85,600 | 47,100 | 52,100 | 69,000 | 35,100 | 33,960 | 33,500

26 | 41,900 | 28,400 | 10,000 | 20,000 | 35,000 | 93,900 | 45,300 [ 48,000 [ 63,000 | 35,400 | 33,500 | 33,100
27 | 42,300 | 29,000 | 9,000 | 20,000 | 35,000 100,000 | 42,800 | 46,600 | 64,500 | 39,400 | 32,700 | 33,900
28 | 41,000 | 31,600 | 10,600 | 20,000 | 35,000 {117,000 | 40,600 { 45,300 | 71,500 | 41,900 | 33,100 | 33,900

29 [ 40,200 |-30,200 | 9,500 | 18,000 | ~ - {30,000 | 42,300 | 49,800 | 65,500 | 37,400 | 33,100 | 33,500

30 | 41,500 [ 28,700 | 8,500 [15,000 | - {21,000 | 43,600 | 61,600 | 67,500 | 35,100 | 31,200 | 32,700
51 | 421300 | - 8,000 | 15,000 | -  A11,000 | - 59,200 | - 35,500 | 29,400 |

Second- Runoff 1in

Month foot-days Maximum | Minimum Mean acpe-feet

October.....ceuuus 1,262,300 47,8600 33,900 40,720 2,504,000

NOVEIDR o v vvnensssnneesennns 1,126,500 | 45,300 | 25,700 37,540 | 2,234,000

DECOMDET. o v natssensserenanneerananens 185,700 28,700 8,000 15,670 963,400

CAlendar year 1948 ...........ee.seeres..s| 16,507,950 | 115,000 6,000 45,100 | 32,740,000

veevesd a8S,610 | 20,000 | 8,000 15,660 963,200

642,600 35,000 16,000 22,950 1,275,000

2,574,000 | 130,000 33,000 83,030 | 5,105,000

3,119,600 | 180,000 40,600 | 104,000 | 6,188,000

1,486,400 62,600 40,600 47,950 | 2,948,000

1,836,300 81,000 46,900 61,210 | 3,642,000

1,367,300 65,000 33,100 44,130 | 2,712,000

1,021,400 37,400 29,400 32,950 | 2,026,000

1,046,100 | 595700 27,700 34,870 | 2,075,000

Water year 1948-49.......................| 16,453,610 | 180,000 8,000 | 45,080 | 32,640,000

Peak dischar%e (base, 100,000 sec.-ft.).--Mar. 22°{6 p.m.) 126,000 sec.-ft.; Apr. 13 (12 p.m.)
182, sec.=-{t,

* Winter discharge measurement made on this day.

g Computed from graph based on daily wire-welght gage readings.

Note.--Stage-discharge relation affected by ice Dec. 25-27, Dec. 29 to Jan. 1, Jan. 4, 5, Jan. 9
to Mar. 6.
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Missourl River at St. Joseph, Mo.

Location.--Water-stage recorder, lat. 39°45'10", long. 94°51'28", in sec. 17, T. 57 N., R.
7, at St. Joseph & Grand Island Railroad bridge in St. Joseph. Datum of gage is
788.19 feet above mean sea level, datum of 1929.

Drainage area.--424,300 square miles.

Records avallable.--August 1928 to September 1949. Gage-height records collected in
vIcInity sincé 1873 are contained in reports of U. S. Weather Bureau.

Average discharge.--21 years, 36,120 second-feet.

Extrepes.--Maximum discharge during year, 170,000 second-feet Mar. 7, 8; maximum gage
HeIght, 21.35 feet Mar. 7 (ice Jam); minimum discharge, 6,600 second-feet Jan. 3 (gage
height, 1.14 feet).

1928-49: Maximum discharge observed, 196,000 second-feet June 4, 1929; maximum gage
height, that of Mar. 7, 1949; minimum discharge, 2,300 second-feet Jan. 9, 1937; minimum
gage height, 0.00 foot Dec. 18, 19, 1940,

Maximum stage known, 27.2 feet, present datum, Apr. 29, 1881.

Remarks.--Records good except those for perlods of ice effect, which are fair. Dralnage
basin above statlon contains many reservolrs with total usable capacity in excess of
27,175,000 acre-feet.

Revisions.--W 761: Drailnage area.

Discharge, in second-feet, water year October 1948 tc September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1| 34,000 | 42,500 | 29,500 8,300 | 16,000 43,000 111,000/ 50,200 63,600 86,300 | 35,800 30,700
2 | 34,000 | 41,000 | 28,500 7,020 (17,000 42,000( 118,000| 47,900 |105,000] 76,200 | 35,800 30,100
3| 35,600 {41,700 | 27,500 7,880 | 18,000 41,000| 119,000} 44,900 |136,000| 70,000 | 36,500 29,800
4 | 35,800 | 42,900 | 26,700 | 11,500 | 20,000 40,000 113,000( 42,900 |111,000} 67,800 | 37,800 30,400
5 | 35,600 | 44,500 | 26,700 | 19,000 | 21,000 | 85,000 108,000 42,100 | 79,000 65,700 | 34,600 | 32,800
6 | 36,200 | 47,900 | 28,000 (20,400 { 21,000 130,000/ 111,000| 41,700 69,400( 59,500 { 32,900 35,200
7| 37,500 | 48,700 | 29,000 | 17,900 | 21,000 | 165,000] 125,000| 41,400 65,700} 60,500 { 32,900 47,000
8 | 42,100 | 49,200 | 28,200 | 18,300 | 21,000 | 162,000 134,000| 42,900 | 64,600{ 70,500 | 32,600 | 42,900
9 | 47,900 {48,400 | 26,400 | 18,300 | 21,000 (144,000 139,000| 48,800 | 59,500} 64,600 | 32,100 | 38,200

10 | 45,300 {46,200 | 24,900 | 15,000 | 21,000 | 119,000 143,000| 51,500 54,700f 67,200 | 31,800 | 35,200

11 | 42,100 | 44,500 | 20,400 | 11,000 | 20,000 99,300( 147,000| 52,400 58,500 56,100 | 31,500 | g36,800
12 | 41,000 { 44,500 | 15,000 8,000 | 25,000 90,000[ 153, 000| 51,000 64,100| 54,200 | 31,200 |g50,600
13 | 41,700 {44,500 | 12,000 8,500 | 32,000 75,000| 155,000| 49,200 67,800} 49,200 [ 31,800 83,200
14 | 44,500 {44,900 | 11,300 [11,000 | 32,000 73,8001 162,000] 45,700 93,300} 46,200 | 38,200 83,600
15 | 44,900 | 44,900 | 11,700 [ 15,000 | 30,000 73,800} 166,000| 43,700 79,600| 45,300 | 37,800 | 53,800

16 | 43,300 | 42,900 {12,400 | 14,000 | 22,000 70,500] 168,000| 42,500 66,200| 44,100 {38,200 | 42,900
17 | 41,700 | 40,200 {13,100°| 22,000 | 22,000 £5,700] 166,000} 42,100 | 60,500 42,500 | 35,800 37,800
18 | 41,000 | 38,800 | 13,100 | 25,000 | 27,000 64,100} 123,000] 42,500 | 56,600f 40,600 | 36,200 | 36,200
19 | 40,600 {42,900 | 13,100 | 26,000 | 32,000 65,200{ 90,700] 45,300 55,600| 39,200 | 37,800 | 35,200
20 | 41,000 [ 51,000 | 12,800 | 22,000 | 35,000 64,100 77,300|51,500 | 58,000( 38,200 | 42,900 | 34,000

21 | 39,900 [ 43,700 {12,400 | 19,000 | 37,000 67,200 68,300[52,000 | 59,500| 37,500 (44,500 | 32,900
22 | 39,600 | 38,800 {12,200 | 18,000 | 36,000 90,000 62,500( 51,000 60,500| 45,300 | 37,800 | 32,600
23 | 40,200 | 34,000 [ 11,900 | 17,000 | 32,000 | 125,000 58,500 65,200 88,200| 42,100 | 35,800 | 32,600
24 | 40,600 | 30,700 | 12,000 | 25,000 | 33,000 | 103,000| 54,700| 69,400 96,600| 39,600 | 35,600 32,600
25 | 41,000 | 22,300 | 12,200 | 27,000 | 35,000 | 85,000| 52,400{58,500 |116,000| 4¥,000 | 35,200 | 32,300

26 | 41,000 29,000 {11,500 | 27,000 | 38,000 86,900| 50,200| 52,000 98,600| 38,200 | 34,600 | 31,800
27 [ 41,700 {29,600 [ 10,300 |24,000 |46,000 | 94,000 47,400| 49,200 82,000} 37,200 | 33,800 32,100
28 41,700 | 30,400 £,050 | 22,000 | 45,000 |107,000} 485,600| 48,800 |114,000| 39,600 | 34,600 32,600

29 | 41,000 | 32,600 [ 11,300 {20,000 - 122,000} 45,300| 46,200 |138,000| 45,300 | 35,800 33,800
30 | 46,200 | 31,500 9,980 {18,000 - 130,000} 46,600|51,000 [116,000| 42,100 | 33,800 33,800
3] | 46,200 - 9,050 | 16,000 - 119,000 - 63,000 - 36,500 {31,800 -
Second- Runoff in
¥onth foot-days Maximum Minimum Mean acre-feet
1,264,900 47,900 34,000 40,800 2,509,000
. 1,222,700 51,000 29,000 40,760 2,425,000
December........o... 532,280 29,600 9,050 17,170 | 1,056,000
Calendar year 1948 ............. veveeee...[17,301,580 | 154,000 | 7,000 | 47,520 | 34,490,000
January, |~ s3g,100 | 27,000 | 6,880 | 17,360 | 1,067,000
February. 776,000 46,000 16,000 27,710 1,539,000
2,841,600 165,000 40,000 91,660 5,636,000
3,161,500 168,000 45,300 105,400 | 6,271,000
1,526,500 69,400 41,400 49,240 | 3,028,000
2,438,100 138,000 54,700 81,270 4,836,000
1,588,300 86,300 36,500 51,240 3,150,000
1,097,500 44,500 31,200 35,400 2,177,000
1,153,300 83,200 29,800 38,440 2,288,000
Water year 1948-49 ........... e 18,140,780 168,000 6,880 49,700 | 35,980,000

Peak discharge (base, 100,000 sec.-ft.).--Mar. 7. 8 (time unknown% 170,000 sec.-ft.; Mar. 23 (10
a.m,) 131,000 sec.-ft.; Mar. 30 (1 p.m.) 130,000 sec.-ft.; Apr. 16 (12 p.m.) 169,000 sec.-ft.; June
3 (9 a.m.) 138,000 sec.-ft.; June 25 (11 a.m.) 119,000 sec.-ft.; June 29 (12 m.) 142,000 sec.-ft.

* Winter discharge measurement made on this day.

g Computed from graph based on U. S. Weather Bureau gage readings.

Note.--Stage-discharge relatlon affected by ice Jan.5, Jan. 10 to Mar. 8.
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Missouri River at Kansas City, Mo.

Location.--Water-stage recorder, Iat. 39°06'43", long. 94°35'16", in sec, 32, T. 50 N., R.
I3 W., at Chicago, Burlington & Quiney Rallroad bridge at Kansas City, 1 mile downstream
from Kansas River. Datum of gage 1s 715.79 feet above mean sea level, datum of 1929.

Drainage area.--489,200 square miles.

Records avallable.--April 1905 to December 1906 (gage heights only January to December

, RUgus 928 to September 1949, 1879-90, 1904-5 (monthly figures of discharge
only) 1n House Document 238, 73d Congress, 2d session. Gage-height records collected
at same site since 1873 are contained in reports of U. S. Weather Bureau.

Average discharge.--21 years (1928-49), 44,620 second-feet.

EXtrémes . --Maximum discharge durlng year, 195,000 second-feet Mar. 8; maximum gage height,
gﬁég geeg)Mar. 8, June 30; minimum discharge, 10,700 second-feet Jan. 3 (gage height,

. eet ).

1805-6, 1928-49: Maximum discharge, 336,000 second-feet June 18, 1943; maximum gage
helght, 29.10 feet June 19, 1943; minimum discharge, about 1,500 second-feet Jan. 9, 10,
1937 (gage height, -2.70 feet).

Maximum stage known,” 38.0 feet June 16, 1844. Flood of June 2, 1903, reached a stage
of 34.95 feet.

Remarks.--Records good except those for period of ice effect, which are poor. Drainage
Basin above statlon contains many reservoirs with total usable capacity in excess of
27,640,000 acre-feet.

Revisions.--W 761: Drainage area.

Discharge, in second-feet, water year October 1948 to September 1949

g
«

Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July

Aug. Sept.

38,100| 46,200 32,700 12,000| 24,700| 83,400| 134,000, 61,700 92,300 156,000 42,000{ 36,700
36,700/ 44,800{ 31,700{ 11,400 24,100/ 83,400| 131,000/ 66,100|104,000{ 123,000 42,400] 35,000
36,700| 43,200, 31,100{ 11,000{ 23,300 77,900| 133,000, S58,400|165,000 97,700 41,600, 33,400
37,400 44,300 29,900| 10,900 24,100{ 72,400| 129,000 57,500(176,000/ 88,700 41,600/ 33,000
37,400 44,300( 29,600 14,200 25,000 70,800( 120,000 52,800{130,000 86,900 41,600 33,400

37,000 45,400/ 30,500| 19,600| 26,300 107,000| 115,000/ 51,200/ 114,000, 80,100, 38,100| 36,000
37,000/ 47,600/ 30,500/ 19,600|*25,800|177,000| 122,000 50,400| 95,300 100,000| 35,600| 46,900
37,400 49,200/ 30,500 19,200{ 26,900|193,000| 130,000 50,400| 82,300 126,000\ 35,000/ 58,800
45,800, 50,000 28,400/ 22,500/ 27,500| 182,000| 133,000 52,400| 79,000} 113,000/ 34,000| 57,500
10| 49,600 49,200, 26,300| 19,400 28,100|158,000|137,000 54,900 80,100 101,000 33,400 61,700

WD OB

11| 46,200 47,600 24,400/ 15,800| 29,900 134,000{ 151,000f 57,200{ 80,100, 88,700 32,400/ 56,200
12| 43,200, 46,500 21,000{ 12,800| 43,200!126,000| 155,000 67,200 95,900, 92,900/ 32,400| 70,800
13| 41,600 46,500, 17,500 11,300/ 64,100| 114,000{ 156,000/ 67,700}105,000 86,300 34,300| 104,000
14 | 43,500{ 45,800/ 15,300/ 11,300{ 61,200| 104,000| 160,000 62,200] 129,000 76,800/ 36,000| 118,000
15| 45,800| 45,800 14,400| 14,600, 54,900|100,000| 165,000, 58,000|144,000 73,000 44,600 89,300

16 | 45,800 44,600 14,200 30,500| 49,600 $2,900| 170,000 54,500/ 117,000/ 62,600 45,000} 71,400
17| 43,500, 42,400/ 14,600] 48,000| *47,600| 82,800(172,000( 53,200} 106,000 57,500 44,600| 55,300
18 | 42,000 40,200, 15,200 40,600 54,900 74,000|168,000/ 51,600 97,100, 53,200 42,800 49,600
19| 41,600 39,500 15,300 35,600 84,500 68,200|119,000| 52,400 85,100 50,800 46,900 47,600
20 41,600 46,900 15,300, 32,700{ 80,100( 68,200 91,100{ 54,900{ 85,100( 48,800 54,000 45,400

21 40,900/ 48,800 15,200, 29,600/ 69,200, 71,900| 81,800/ 65,100| 86,900] 46,900] 54,000 43,200
22 40,200| 43,200, 14,800 26,000/ 66,600 83,400\ 74,000 76,200| 85,100/ 46,500 50,800{ 41,300
23 | 40,200{ 38,400 14,700{ 24,100, 61,700 128,000 69,800 78,400|102,000] 53,200 42,800{ 39,200
24 | 40,900 34,300f 14,700 *30,800 69,800| 139,000/ 65,800, 94,100] 124,000 48,000/ 40,200 39,200
25 | 40,900 31,4 14,400| 75,000, 81,200} 117,000 61,700 95,300 136,000 46,200 39,200\ 38,400

26 | 40,900/ 30,2000 13,800 41,6000 75,700/ 110,000| 59,800, 88,100| 151,000/ 45,400 37,800, 38,100
27 | 41,300 30,200 13,700] 40,900{ 79,000 121,000 56,800 81,200|134,000( 43,500 37,800 37,800
28 42,083 30,500 13,100f 38,400 81,800| 126,000 54,500 79,000 134,000/ 43,200 38,100} 37,400

29 | 41,600 31,7000 12,500{ 37,800 - 144,000 52,800 72,400 175,000 47,600 38,800 37,400
30 | 42,800{ 33,000 12,800 30,800 - 153,000{ 51,800] 79,000| 187,000 50,400 40,200| 37,400
31| 46,900 - 12,900 26,000 - 156,000 - 78,400 - 45,800 38,100 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCEODET, v v vuerareneaesnsnssasasasssnsresesss| 1,286,500 49,600 36,700 41,500 2,552,000
November. . 1,261,500 50,000 30,200 42,050| 2,502,000
December. ...ovuirevens 621,000 32,700 12,500 20,030{ 1,232,000
Calendar year 1948 " 20,462,000 208,000 9,000| ~ 55,910| 40,590,000
JANVAPY. . .\tenrarenn . I " 781,000 " 75,000 10,900 26,260 1,615,000
1,410,800 84,500 23,300 50,390| 2,798,000
3,519,300| 193,000 70,800 113,500, 6,980,000
3,419,300 172,000 51,600 114,000 6,782,000
2,021,900 95,300 50,400 65,220 4,010,000
3,477,300| 187,000 79,000f  115,900| 6,897,000
2,279,700 156,000 42,200, 73,540 4,522,000
1,256,100 54,000} 32,400 40,520| 2,491,000
1,529,400 118,000 33,000 50,980 3,034,000
Water year 1948-49 ........ce.ieienean...| 22,896,800 193,000 10,900, 62,730| 45,420,000

Peak discharge (base, 150,000 se¢.-ft,).--Mar. 8 (12 m. to 2 p.m.) 195,000 sec.-ft.; Mar. 24 (1 to
2 a.m, ) 153, sec.-Tt.; Mar. 31 to 7 a.m.) 162,000 sec.-ft.; Apr. 17 (5 to 7 a.m.) 176,000 sec.
ft.3 June 4 {4 to 8 a.m.} 185,000 sec.-rt.; June 15 (1 to 3 a.m.) 156,000 sec.-ft.; June 30 (5 to
8 a.m.) 192,000 sec.-ft.

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.--Discharge computed frcm graph based on U. S. Weather Bureau gage readings Dec. 2, 4, Jan.
26 to Feb. 2, Feb. 13-15, 19, 20, 24-27, June 6.
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Missourl River at Waverly, Mo.

Location.--Water-stage recorder, lat. 39°12!'51", long. 93°30'57", in sec. 14, T. 51 N., R
7, at bridge on U. S. Highway 65 at Waverly. Datum of gage 1s 645.49 feet above
mean sea level, datum of 1929.

Drainage area.--491,200 square miles.

Records available.--March 1929 to September 1949. Gage-height records collected at same

——sIte I878-79, 1883-99 are contained in reports of Missouri River Commission. Gage-height
records collécted at same site since 1915 are contained in reports of U. S. Weather
Bureau.

Average discharge.--20 years, 44,04v second-feet.

Extremes.--Maxlmum discharge during year, 187,000 second-feet Mar. 8; maximum gage height
fZU 71) feet June 30; minimum discharge, 10, 300 second-feet Jan. 14, 15 (gage height, 72
eet
4 1629-49: Maximum discharge, 347,000 second-feet Apr. 24, 1944; maximum gage height,
25.14 feet June 24, 1947; minimum discharge about 1,700 second feet Jan. 9, 1940; mini-
mum gage height, 0.4 foot, present datum, Jan, 12, 1830,

Remarks.--Records good. Dralnage basin above station contains many reservoirs with total
Usable capaclty in excess of 27,640,000 acre-feet.

Revisions.--W 761: Dralnage area.

Discharge, in second-feet, water year October 1948 to September 1949

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

37,500 46,600 34,200| 12,900(b27,000| 84,900|137,000| 55,000 | 85,400}169,000( 44,800! 39,000
36,800 46,300| 33,400 12,200|b26,000| 85,400/134,000! 68,300 | 91,200(141,000) 41,300 38,100
35,600 43,400| 31,900| 11,500| 25,000| 81,000(134,000| 64,300 |138,000|107,000| 41,600 36,900
36,100| 42,000| 30,700| 11,400| 25,800 75,300|131,000| 58,200 [175,000( 89,500 41,300| 36,400
36,900| 42,800| 30,200| 12,000| 25,800 72,300|124,000| 55,900 |141,000} 80,500 41,600 36,100

g

36,900| 43,400| 29,500} 15,000] 26,300 79,400[118,000| 51,100 [113,000} 78,300| 40,800 36,900
36,900| 45,200| 29,500| 18,600| 27,100(155,000)119,000( 49,500 97,800 75,000| 37,200 41,600
36,600| 47,800| 30,200| 18,200 27,100]180,000{127,000| 49,100 | 86,000(|112,000| 35,800 52,700
38,100| 49,400 20,500 18,200| 27,800|181,000(132,000| 55,000| 76,600]114,000| 35,300| 57,800
10 | 45,900| 49,000| 28,600 20,600 28,200 [162,000/137,000| 56,400 | 74,500 97,800] 35,000 57,000

11| 48,200| 47,4001 27,200} 17,800] 28,400}138,000}146,000| 57,700} 75,800| 86,000} 35,000 57,800
12 | 44,400| 45,500| 25,500] 13,800 39,800(124,000(155,000( 62,400 | 82,700( 79,400| 36,900 60,600
13 | 41,800| 45,200 22,000f 11,200| 66,300(117,000|155,000( 70,300 {104,000 91,800 38,700} 93,600
14 | 40,600| 45,200( 18,700|*10,300| 64,800]103,000(158,000| 65,300 [118,000( 75,600} 41,600 (126,000
15 | 43,700| 44,400 16,600 11,100| 55,000| 98,400(162,000| 60,900 |150,000( 71,400] 42,000{ 97,800

COND U

16 | 46,300 45,200| 15,400| 25,400| 47,900| 93,000{164,000| 56,800 |128,000| 66,900| 45,200| 79,400
17 | 45,500| 43,700| 15,200| 47,900| 45,500| 85,400|168,000( 53,200 /109,000 58,300 44,400 62,000
18 | 45,400| 42,000 15,400} 47,100 48,700} 77,300(167,000| 51,600 99,600 54,800| 43,400| 51,000
19 | 41,800] 40,300| 15,900|a40,000| 73,300| 71,800141,000} 52,400 87,800 51,400| 42,000 47,000
20 | 40,800| 41,000| 15,900 |a34,000| 83,800| 69,800({105,000| 52,400 82,700 48,600| 47,000 45,200

21 | 41,000( 49,400 15,700/a30,000| 73,300 69,800| 87,600| 66,800 87,800 48,200} 51,000| 43,700
22 | 40,300| 47,800} 15,200| 26,800|%70,300| 74,800| 77,300| S0,000| 87,800| 51,400} 50,800| 41,300
23 | 39,000} 41,300| 15,000| 25,000 67,300| 97,800 70,300| 80,000 93,000| 51,800| 44,400 33,300
24 | 39,300 36,600 14,900| 26,600| 68,300/135,000| 65,300| 84,900 {115,000 53,500 40,300] 38,700
25 | 39,600 32,600| 14,900| 46,300| 83,200(116,000{ 61,900| 94,800 [124,000( 47,800| 39,600| 38,400

26 | 40,000 30,500| 14,600| 69,800 82,700|106,000| 59,000| 89,400 [147,000( 46,600| 39,300| 37,800
27 | 40,000} 29,3001 14,100 |b45,000| 80,500}114,000| 56,800 81,600 {133,000} 44,000} 38,000 37,200
28 | 40,3001 30,000/ 13,900 (b42,000| 85,400|114,000( 53,700 76,800 |123,000| 42,000} 40,000{ 36,900

29 | 41,000 31,200| 13,900|040,000| -  |129,000| 50,700| 74,300 |149,000] 42,600| 40,000| 36,400

30 | 41,300 33,200| 13,200/b35,000| - |145,000| 49,500] 70,300 (174,000] 47,600| 41,000| 36,900
31 | 43,000] - 12,900 b30,000{ -  |158,000| - 73,800] - 49,400 41,000| ~ -

Second- Runoff 4n

Month (Second- | Maxtmun | Mininum wean | Runoff in

OCEODOT . v e vvvanunensssensonssessssnnnennnses] 1,257,800|  48,200]  35,600| 40,570 | 2,495,000

November. . .... il 1zs7is00| 497400 29,300 41,820 2,494,000

DeCemDET. -1 nurussrsrerinerinsrnneiieineno] '654,800| 34,200 12,900|  21,120| 1,299,000

Calendar year 1948 ......................s| 20,566,000| 214,000|  10,900| 56,190 |20,790,000

JANUALY. . e\t ersennsn, "~ 623,700~ 69,800 | ~ 10,300| 26,570 | 1,634,000

Pebruary. 1,430,000| 85,400 25,000 51,070 | 2,836,000

March, 3,393,600 | 181,000|  69,800| 109,500| 6,731,000

3,446,100| 168,000|  49,500| 114,900} 6,835,000

94,800|  48,100| 65,110 4,004,000

175,000|  74,500| 111,800 6,656,000

169,000| 42,000 73,340| 4,509,000

. s1,000| 35,000| 41,190 2,533,000

SEDLEIDET: 11 vuvrvnessnnsiaurransianerienaaes| 11539,500] 126,000 36,100  B1,320 3,054,000

Water year 1948-49 ....................... 22,727,100 181,000| 10,300| 62,270 45,080,000

Peak duchax«ge (base, 120,000 sec.-re.).--ner 8 {7 to 8 a.m.) 187,000 sec..ft.; Mar. 24 (9 to 11
a.m. 3 3 a.m,) 161,000 sec.-ft.; Apr. 17 (2 to 6 p.m.) 169,000 sec.=
f£t.; June’4 (7 p m.) 181 000 sec.-ft., June 15 (1 to 2 p.m.) 156,000 sec.-ft.; June 30 (7 to 9 p.m.}
182,000 sec.-ft.; July 8 (9 p.m.) 120,000 sec.-ft.; Sept. 14 (9 to il a.m.) 130,000 sec.-ft.

* \vlinter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of records for Missourl River at Kansas City.

b Stage-discharge relation affected by ice.
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Missouri River at Boonville, Mo.

Location.--Water-stage recorder, lat. 38°58'40", long. 92°45'15", in sec. 35, T. 49 N., R.
T7 W., at Missouri-Kansas-Texas Rallroad bridge at Boonville. Datum of gage is 565.02
feet above mean sea level, datum of 1929.

Drainage area.--505,700 square miles.

Records avallable.--October 1925 to September 1949. Gage-helght records collected at same
SIte since 1873 are contained in reports of U. S. Weather Bureau.

Average discharge.--24 years, 56,080 second-feet.

Extremes.--Maximum discharge during year, 196,000 second-feet Mar. 9; maximum gage height,

IR feet June 5; minimum discharge, 12,400 second-feet Jan. 5 (gage height, 1.32
eet ).

1925-49: Maximum dlscharge, 504,000 second-feet Apr. 27, 1944; maximum gage neight
32.02 feet June 27, 1947; minimum dilscharge about 1,800 second i‘ee‘c Jan. 10, 1940
minimum gage heigh‘c -0.85 foot Jan. 13, 1937,

Maxlmum stage known, 32.7 feet June 21 1844, Flood of June 6, 1903, reached a
stage of 30.5 feet.

Remarks.--Records excellent. Drainage basin above station contains many reservoirs with
Total usable capacity in excess of 27,640,000 acre-feet.

Revigions.--W 761: Dralnage area.

Discharge, 1n second-feet, water year October 1948 to September 1949

g
<

Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.

36,900/ 42,900| 32,400| 13,700(g23,000|136,000|174,000, 54,100| 75,200|188,000] 49,500f 40,700
38,100| 57,100| 33,800 13,700}g21,800/129,000|161,000| 60,900/ 94,200]|169,000| 46,500| 38,800
36,900| 57,100 32,600/ 13,500| 20,100}112,000|147,000{ 67,900|123,000/131,000] 43,200( 37,200
35,800( 48,500| 31,000{ 12,900! 21,000( 97,400|142,000| 64,100|176,000|101,000| 42,300| 37,200
35,800 43,500 30,200| 12,600{ 23,400| 88,800|136,000 59,400/189,000| 89,700| 41,000| 36,900

36,900| 42,900| 29,600 13,000| 25,700| 88,800}129,000| 57,800/171,000| 83,000| 40,700 36,600
36,900| 42,900 28,800| 14,600 27,500|124,000{127,000| 54,500{149,000{ 80,700( 40,100| 38,100
36,300| 44,500| 29,400| 19,900| 30,700|183,000/131,000| 53,400|127,000{ 88,300( 37,800} 43,500
36,600| 48,100 30,200| 21,000| 34,000|194,000/137,000| 56,700}113,000{120,000| 36,600 54,100
10| 38,100( 48,800( 30,700| 20,600 35,500(190,000]|140,000| 64,900[101,000{114,000| 36,000| 57,500

CONO NN

11 | 44,800| 48,800| 29,400| 23,000| 34,600|173,000{142,000| 64,500| 95,200{102,000| 35,800} 57,500
12| 47,500| 47,500| 27,800 21,800| 47,100|143,000{152,000| 62,100| 96,800 90,700} 35,500 64,900
131 44,200| 45,000\ 26,000| 18,400| 6€6,600{131,000!156,000| 65,400(103,000| 94,700| 36,900| 89,700
14 | 42,000] 45,200| 22,200{ 16,400| 90,700|120,000!|156,000| 69,200|120,000(104,000| 43,900{136,000
15 | 41,000| 45,200| 19,000| 21,300| 85,900{109,000{159,000| 65,400[159,000| 87,800 49,200|140,000

16 | 43,500| 44,800/ 16,800 40,100| 78,000/103,000(167,000{ 62,100}182,000{ 79,300 48,500|105,000
17 | 45,200] 44,800/ 15,7001g62,100( 71,7001 96,200(174,000| 58,200[155,000| 72,200| 47,500| 83,500
18 | 44,800| 43,500| 15,1001g71,700| 67,900 &8,800|168,000| 56,300(131,000| 62,500| 45,800 70,400
18 | 42,600| 42,000{ 15,100{ 59,400| 78,800 81,200{159,000| 55,600|111,000f 56,300{ 45,800| 60,900
20 | 41,400/ 40,700| 15,500| 46,500|110,000( 75,700{127,000( 57,100| 94,200| 53,800 47,100| 55,200

21 | 41,000 41,400| 15,700} 38,400(110,000| 73,000/104,000| 60,500| 8%,700| 53,800{ 50,900| 48,800
22 | 41,000| 48,500 15,700| 33,200| 99,000 75,700{ 90,700| 81,200} 96,200} 57,500 54,800| 44,800
23 | 40,400| 47,800 15,500| 30,200{102,000| 86,800} 81,200 89,200| 98,400| 65,800 52,300| 42,600
24 | 39,500( 41,700 15,500 37,000{ 93,700|127,000{ 73,400| 90,200 [108,000| 65,400 46,800| 40,700
25 | 39,500| 36,900 15,300] 43,500{106,000|138,000| 67,900| 95,700|132,000| 61,700 42,300| 39,500

26 | 40,100| 32,900( 14,900| 59,400|123,000|119,000| 64,100 99,600 {147,000 56,300| 40,700| 38,900
27 | 40,400| 30,700( 14,600 61,700(124,000|122,000( 62,500 92,200 (167,000 52,300 40,100| 38,400
28 | 40,100 29,800/ 14,400| 53,0001132,000|132,000| 60,500| 84,000 |155,000| 49,200| 39,800] 37,800

29 | 40,100| 29,600| 14,400|g45,500| - |128.000| 56,700| 78,400 |142,000| 47,500| 40,700 37,200

30 | 40,700( 31,000[ 14,000(g41,700! - |136,000| 54,100| 73,000{171,000| 47,500 41,400] 36,600
31| 40,700 - 14,000 |g52,100 - 156,000 - 70,000 - 49,800| 40,700 -

Second- Runoff 1in

Month foot-days Maximum Minlmum Mean acre-feat

OCEODET . v+ v vvreneesnnsssneonsennsennsennes 1,248,800  47,500|  35,800| 40,280 2,477,000

November. . . . coi 1294.700| 57,100 29,600| 43,160 2,568,000

December. .............e . . Ll TTersizos|  33.800 14,000 21,780 1,339,000

Calendar year 1948 ........... e ....[ 22,825,100 " 245,000]  12,500| 61,540 44,680,000

1,010,900]  71,700| 12,600 | 32,610 2,008,000

1,883,700 | 132,000  20,100| 67,280 | 3,736,000

3,757,400 194,000| 73,000 | 121,200 | 7,453,000

3,699,100 | 174,000 54,100 | 123,300 7,337,000

2,123,600  99,600| 53,400 68,500 | 4,212,000

3,871,900 | 189,000 75,200 | 129,100{ 7,680,000

2,574,800 186,000 47,500| 83,060 5,107,000

1,340,200 | 54,800| 35,500 43,230 2,658,000

1,688,800 | 1£0,000| 36,600 56,290 | 3,350,000

WALED YEAT 1948-49 «onnvverennneennnenennn 25,169,200 | 194,000 12,600| 68,960 |49,920,000

--Mar. 9 (8 p.m.) 196,000 sec.-ft.; Apr. 1 (7 a.m.) 176,000
BeC.- Pr. a sec.-It,; June 5 (8 to 1l a. m.) 192,000 sec.-ft.; June 16 (7 a.m.)
187,000 sec.-ft.; July 1 (9 a.m. to 2 p.m.) 189,000 sec.-ft.; Sept. 15 (2 a.m.) 150,000 sec.-f£t.

g Computed from graph based on daily wire- weight gage readings.
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Missouri River at Hermann, Mo.

Locatlon.--Water-stage recorder, lat. 38°42136", long. 91°26'21", in SW: sec. 25, T. 46
7, R. 5 W., at bridge on State Highway 19 at Hermann. Datum of gage is 481.40 feet
above mean sea level, datum of 1929.

Drainage area.--528,200 square miles.

Records available,--August 1928 to September 1949. Gage-height records collected at same
sTte since 1873 are contained in reports of U. S. Weather Bureau.

Average discharge.--21 years, 70,290 second-feet.

Extremes.--Maximum discharge during year, 289,000 second-feet June 5; maximum gage height,
22.8)feet June 5, 16; minimum discharge, 19,300 second-feet Dec. 28 (gage height, 2.79
feet).

1928-49: Maximum discharge, 577,000 second-feet Apr. 28, 1944; maximum gage height,
31.20 feet May 21, 1943, June 29, 1947; minimum discharge, about 4,200 second-feet
Jan. 10-12, 1940; minimum gage height observed, -0.80 foot Jan. 5, 6, 1940.

Maximum stage known, 35.5 feet in June 1844.

Remarks.--Records excellent. Dratnage basin above station contains many reservoirs with
" total usable capaclty in excess of 28,875,000 acre-feet.

Revisions.--W 761: Drainage area.

Discharge, in second-feet, water year October 1948 to September 1949

g
<

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

46,000| 44,200{ 36,700| 21,300ig80,400| 155,000|220,000| 61,200|101,000| 190,000} 55,400{ 50,800
45,600| 80,400 37,700| 19,900| 65,000| 160,000|220,000| 66,300|130,000| 200,000} 57,000| 48,800
45,200{ 98,700 39,400 19,500( 58,300 152,000{ 205,008 77,900]|175,000( 178,000 55,000 46,300
41,000| 80,900 38,400 19,500| 51,500|139,000(192,000| 91,100(211,000( 142,000 52,300| 44,500
40,000| 85,000 36,400| 23,100 59,100| 125,000 183,000| 85,500|235,000| 113,000 51,900| 42,000

45,600, 56,200 33,900 22,600} 53,500{110,000{ 174,000| 78,900{232,000 98,100 50,000| 40,700
45,600] 52,700] 33,000 20,400/ 55,400} 106,000( 163,000 74,000]2186,000f 95,0001 47,400 40,400
44,900| 50,400] 35,100 19,700| 60,400)162,000| 156,000/ 64,600|193,000| 107,000| 45,200 48,500
44,200 50,800, 37,400{ 21,700 68,600f 202,000| 160,000 60,800]|184,000| 141,000| 44,500 48,500
10 | 44,200 56,600 39,000 27,900 73,000|207,000| 158,000 69,000|174,000| 172,000 50,000| 59,100

ODNI® BN

11 | 41,000| 59,500| 40,000 63,300/ 72,200 202,000|180,000] 76,400]166,000!168,000f 54,300| 66,300
12 | 46,000{ 56,200{ 38,700 65,800{ 70,400 184,000 172,000 72,200{162,000{157,000{ 49,600 74,400
13 | 55,000 54,700] 33,000{ 48,800{ 89,400|166,000| 180,000 68,100|160Q,000{140,000f 46,300 137,000
14 | 52,300 54,700| 30,800{ 40,700{128,000(159,000| 183,000 69,900(183,000] 143,000 44,200|e56,000
15| 47,800{ 50,000| 32,500 43,100{164,000| 155,000| 179,000| 74,400|214,000] 146,000 49,600[g181,000

16 | 46,000/ 49,200/ 30,600/ 50,400] 171,000] 148,000] 182,000 69,000 233,000] 129,000 55,400g162,000
17 | "46,700| 50,800 25,900 64,100{ 164,000 142,000| 183,000\ 66,300(220,000( 119,000{ 59,500g 28,000
18 | 46,700 51,900 24,400/ 95,000 166,000| 137,000| 185,000, 65,800} 186,000 102,000{ 59,500} 121,000
19| 47,000| 49,200 22,600;110,000| 168,000} 136,000| 184,000 63,300| 154,000, 93,400| 57,800| 113,000
20 | 48,500 50,000 20,800{ 95,600|174,000}130,000| 174,000{ 65,000|129,000/ 82,900, 65,000{101,000

21 { 45,200{ 49,200( 20,600[ 81,900 187,000{122,000f 139,000| 74,000{117,000 72,600 61,600 81,400
22 | 44,200 47,000 23,100| 73,000| 180,000f 123,000| 110,000 96,200f 117,000/ 67,600| 57,000 71,700
23 | 44,500| 52,300| 22,800| 81,900 163,000| 424,000 95,600 119,000| 120,000 g70,400| 59,900 65,000
24 | 43,400 58,300, 23,300f138,000| 155,000 132,000! 85,500} 126,000| 177,000| g74,900| 58,300| g59, 500
25 | 41,300| 51,900 23,100{134,000] 139,000| 172,000 77,900| 129,000| 130,000| g70,800 S4,300| 52,300

26 | 41,000| 44,500 20,800|126,000| 144,000| 180,000f 74,000| 132,000( 150,000 g66,300 50,000| g47,000
27 | 44,900\ 39,000] 19,700|139,000| 152,000| 186,000] 73,500( 134,000| 170,000| g63,700 48,100 45,200
28 | 45,600, 37,000 19,500| 159,000| 154,000| 184,000| 73,000| 130,000} 181,000| g58,700 52,700 48,100
29 | 44,200 34,800 26,400K133,000 - {189,000 89,000( 122,000| 169,000 g57,000 48,800| g47,400

30 | 43,800 33,300 30,800F111,000 - |191,000] 64,600 117,000| 1675000| £57,000 46,700| g46,300
31| 44,200 =71 26,200( g94,500 - | 207,000} 271 98l00| T - | 56,600 51,500 -
Second- Runoff in
Month foot-days Maximum | Kinlmum Mean acre-feet
.| 1,401,600 55,000 40,000{ 45,210( 2,780,000
. | 1)se9,400|  esi700|  33,300]  53.310| 3,172,000
DECEMDET s+ v vsesreennsnnenernens | ’ezziec0|  s0,000|  19.500]  29.780| 1,830,000
CALENdAr YEAr 1948 «.evevesnneaneseannsnes| 29,142,900|  330,000| 18,000  79,630|57,800,000
JANUALY . ieeseeannnnns .| 72,163,700] 159,00 19,500 69,800| 4,292,000
.| 3,266,800| 187,000[  51,900| 116,700] 6,479,000
| arss7,000| 207,000 106,000| i57,600] 9,693,000
| 4le75200| 220,000 64,600 148,200 &,876,000
| 2le97,600| 134,000 61,200|  87,020| 5,351,000
.| 5,096,000 235,000 101,000{ 169,900|10,110,000
.\ 3.432,000| 200,000| 56.600| 110,700| 6,807,000
| 1le3a,s00| 65,000|  44,200| s2,860| 3,251,000
September......covetiiveisertiasssascaannese 2,268,100 181,000 40,400 75,600| 4,499,000
Water year 1948-49 ........ vecewevers| 33,848,500 235,000]  19,500]  92,740]67,140,000

Peak discharge (base, 200,000 sec Mar, 10 (2 to 4 p.m.) 208,000 sec.-ft.; Apr. 2 (2 a.m.)

B sec 3 June ) D.m. 9,000 sec.-ft.; June 16 (2 to 4 p.m.) 236,000 sec.kft;
July 2 {10 a.m. to 2 p.m.) 203,000 sec.-ft.

g Computed from graph based on daily U. S. Weather Bureau gage readings.
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Smaller reservoirs in Missouri River Basin in Montana

Lake Sewall on Missouri River, 15 mlles east of Helena, completed in 1898 for power, has
usable capacity of 37,800 acre-feet. Records furnished by The Montana Power Co.

Hauser Lake on Missouri River, 13 miles northeast of Helena, completed in 1907 for power,
has usable capaclity of 52,100 acre-feet. Records furnished by The Montana Power Co,

Lake Helena, since April 1945 separated from Hauser Lake by control works permitting in-
ependenit regulation, has usable capacity of 10,400 acre-feet. Records furnished by
The Montana Power Co,

Holter Reservolir on Missouri River, 26 miles north of Helena, completed in 1918 for power,
gas usgﬁ!e capaclty of 81,900 acre-feet (revised). Records furnished by The Montana
ower Co.

Ruby River Reservoir on Ruby Rlver, 5 miles south of Alder, completed in 1938 for irriga-
%Ion, has usable capaclty of 38,850 acre-feet, Records furnished by Montana Water
Conservation Board.

Harrison Lake on Willow Creek, 4 miles east of Harrison, completed in 1937 for irrigation,
ﬁﬁiiusagIe gapaeity of 18,000 acre-feet. Records furnished by Montana Water Conser-
vatlon Board,

Hebgen Reservoir on Madison River, 18 miles northwest of West Yellowstone, completed in
or _power, has usable capacity of 345,000 acre-feet. Records furnished by The
Montana Power Co.

Madison Reservoir on Madison River, 8 miles south of Norris, completed in 1900 for power,
has usablé capaclty of 41,000 acre-feet. Records furnished by The Montana Power Co.

Smith River Reservoir (capacity, 10,700 acre-feet). Records foo fragmentary to warrant
pubIication:

Gibson Reservoir on Sun River, 20 miles northwest of Augusta, completed in 1929 for irri-
gation, has usable capacity of 105,000 acre-feet (88,560 acre-feet prior to 1941).
Records furnished by Bureau of Reclamation.

Willow Creek Reservolr oh Willow Creek, 5 miles northwest of Augusta, completed in 1911
or irrigacion, 5 usable capacity of 32,300 acre-feet (16,700 acre-feet prior to
1941). Supplemental supply divgrted from Sun River at point 18 miles northwest of
Augusta. Records furnished by Bureau of Reclamation.

Pishkun Reservoir, water diverted from Sun River at point 18 miles northwest of Augusta,
Completed in 1925 for irrigation, has usable capaclty of 32,000 acre-feet (lesser ca-
pacitiesprior to 1940). Records furnished by Bureau of Reclamation.

Lower Two Medicine Lake on Two Medicine River, 4 miles northwest of town of Glacler Park,
completed In or irrigation, has usable capacity of 14,000 acre-feet., Records
furnished by Office of Indlan Affairs.

Four Horns Reservoir, water diverted from Badger Creek at point 6 miles north of Heart
utte, completed in 1932 for irrigation, has usable capacity of 20,000 acre-feet. Rec-
ords furnished by Cffice of Indian Affairs.

Birch Creek Reservoir on Birch Creek, 18 miles west of Dupuyer, completed in 1915 for
Trrigation, has usable capacity of 30,000 acre-feet. Records furnished by the Valier
Co.

Lake Frances Reservoir, water diverted from Birch and Dupuyer Creeks at points 8 miles
niorthwest ani Tlles northeast of Dupuyer, completed about 1913 for irrigation, has
usable capacity of 112,000 acre-feet (25,000 acre-feet prior to 1927}. Records fur-
nished by The Valier Co.

Ackley Lake, water diverted from Judith River at a point 4 miles east of Utica, completed
Tn 1939 for irrigation, has usable capacity of 5,820 acre-feet. Records furnished by
Montana Water Conservation Board.

Durand Reservoir on North Fork Musselshell River, 1 mile northwest of Delpine, completed
n or Irrigation, has usable capacity of 7,010 -acre-feet. Some water diverted
from Checkerboard Creek into Durand Reservoir. Records furnished by Montana Water Con-
servation Board.

Deadmans Basin Reservoir, water diverted from Musselshell River at point 6 miles north-
~—West of Shawmut, completed in 1941 for irrigation, has, usable capacity of 52,500 acre-
feet, Records furnished by Montana Water Conservation Board.

Martinsdale Reservoir, water diverted from South Fork Musselshell River at a point 1 mile
West of Martinsdale, completed in 1939 for irrigation, has usable capacity of 23,100
acre-feet, Records furnished by Montana Water Conservation Board.

Fresno Reservoir on Milk River, 15 miles west of Havre, completed in 1988 for irrigation,
— has usable capacity of 127,200 acre-feet. Records furhished by Bureau of Reclamation,

Nelson Reservoir, water diverted from Milk River at point about 6 miles west of Dodson,
~—completed In 1922 for irrigation, has usable capacity of 66,800 acre-feet, Records
furnished by Bureau of Reclamation.

Mystic Lake on West Rosebud Creek, 25 miles southwest of Absarokee, completed in 1925 for
gower,c as usable capacity of 20,800 acre-feet, Records furnished by The Montana
ower Co.

969938 O-61-6
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SMALLER RESERVOIRS IN MONTANA

Smaller reservoirs in Missouri River Basin in Montana--Continued

Cooney Reservoir on Red Lodge Creek, 6 miles west of Boyd, completed in 1936 for irriga-

on, § usable capacity of 27, 500 acre-feet.

Conservation Board.

Records furnished by Montana Water

Tongue River Reservoir on Tongue River, 7 miles northeast of Decker, completed in 1939 -

or 1rr on,

usable capacity of 73,900 acre-feet.

Water Conservation Board,

Other reservoirs are operated for irrigation und municipal use.

Records furnished by Montana

Monthly change 1ln contents, in acre-feet, water year October 1948 to September 1949

Lake Hauser Lake Holter Ruby River Harrison
Month Sewell Lake Helena |Reservoir | Reservoir Lake
(Contents Sept. so) cese (36,600) (51,130) (9,930) (54,790) (17,740) {10,000)
+1,150 +1,730 +960 +25,940 a-8,850 +700
-2,650 -2 -110 -470 a-1,290 -600
Decemberss.srusereasnns -6,220 -6,930 _|_ =-3,580 | -13,140 | a+3,020 | _ a-430
Calendar year 1948... -5,850 -6,740 ~3,470 -12,430 -9,160 +1,770
JANUALY. e esciesncssnnes -5,900 -16,500 -5,740 -26,650 a+4,140 a+510
+1,350 +3,500 +870 -18,460 b+2,720 a+l,990
+8,540 -2,870 -730 +2,310 b-6,020 a+2,530
-5,750 +7,830 +2,290 +41,440 b+1,B670 a+700
46,120 +10,980 +4,750 +14,730 a+14,970 a+670
+3,740 +4,770 +2,590 -700 a+1,940 a-1,470
-8,100 -7,350 -3,860 -240 a-7,810 a-4,800
0 L] -14,460 -7,670 a-2,060
September...coiieeiaenns +7,720 +5,230 +2,660 +15,880 a-4,380 a-1,080
{Contents Sept. 30}.... (36,600) {51, 1320) (10 030) (80,970) (10,180) (s, sso)
Water year 1948-48.., 0 +190 +100 +26,180 -7,560 -3,340
Wi T
Month Hebgen Madlson Gibson c;lislgg; Plehkun xn'z:i:m:o
Reservolr Reservolr | Reservolr | Reservoir| Reservoir Lake
(Contents Sept. 30). (304,100) (36,100 (40,350) (16,220) (16,580) (3,080)
OCEODEPY . cvsrsorarns -21,000 +2,100 +5,250 +600 o -3,080
November......... -8 -2,880 +7,000 +350 o o
December...cevveas -24,500 +3,220 +7,130 +360 o o
Calendar year 1948... -47,000 +830 -1,240 +1,400 -4,260 o
-10,900 -4,740 +6,510 +470 -220 [+
+9,000 +4,170 +4,1310 +470 -220 Lo}
+12,500 -2,350 +5,710 +940 -220 0
-44,100 +1,860 -19,940 +1,420 +9,630 o
+108,800 -270 +37,350 +590 +5,850 a+ll,110
+10,500 +570 -11,140 -590 -8,620 a-1,000
-18,000 -460 -51,270 -10,940 -3,620 -1,440
-30,300 -1,370 -24,010 -6,350 +1,040 a-4,110
September. . -24,600 +2,210 -2,7% -2,570 +3,130 a-4,560
(Contents Sept. (270,700) (38,160) (4, 250) (970) (23,330) (
Water year 1948-49... -33,400 +2,060 -36,080 -15,250 +6,750 -3,080
Four Birch Lake " Deadmans
Month Horns Creek Franeis Ai‘:izy RDu::ndi Basin
Reservolr Reservoir | Reservolr eservolr Reservoir
(Contents Sept. 30).... (10,280) (25,300) |(100,700) (5,480) (6,440) (41,000)
OCtOber . varenrerenunes -270 -5,260 -1,380 b0 a-1,340 0
November.........cvoi0uus -210 +2,700 -520 b-230 a-1,160 +5,000
December...oeoevsnniaas o +1,500 +160 bo -960 o
Calendar year 1948... +2,470 +10,300 -4,340 +560 -960 o
PEITEY & S T o} +2,130 o] | -1e] +570 o
0 +2,010 +160 bo +320 0
o +880 a+4,180 b0 -120 o
a+1,090 +840 a+1,700 b0 +2,010 +2,000
a-170 +150 +2,200 a-190 +1,270 +4,000
-4,780 -4,460 -10,100 2+180 0
-3,100 -5,790 -10,000 a-660 a-260 o]
a+430 -3,980 -4,200 a0 a-2,100 -7,000
September...csieavsssne a+1l,350 -6,700 =70 a0 -30 -5,000
{Contents Sept. 30).... (¢,620) (9 320) (82,830} (4,580) (4,640) (49,000)
Water year 1948-49... -5,630 -15,980 -17,870 -900 -1,800 -1,000

a Interpolated on basis of readings made weekly or less frequently.
b From figure of contents for first day of following month.



SMALLER RESERVOIRS IN MONTANA
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Monthly change in contents, in acre-feet, of smaller reservoirs in Missouri River Basin in
Montana, water year October 1948 to September 1949--Continued

Month Martinsdale Fresno Nelson Mystic Cooney Tgl’;g::
Reservoir Reservoir | Reservolr Lake Reservoir Reservoir
(Contents Sept. 30).... (14,940) (94,440) (40,280) | (20,790) (11,790) (31,750)
October......... . a-180 -19,580 o -430 -1,070 -12,650
November..... .. -280 -190 -1,820 -1,460 -5,640 -13,800
December. ... o onneenas -250 -1,720 -1,800 -2,880 o] -540
Calendar year 1948... +5,190 -2,310 +170 -1,330 -2,730 -5,390
JANUBTY . uusernsonsnnnne -180 -2,660 -1,410 -3,830 - -540
-360 -2,59 -1,390 -3,030 c0 a+310
-180 +€,770 -340 -3,730 +310 a+4,370
-360 -6,950 -2,360 -2,980 +6,400 -186
+1,440 -9,130 -5,880 +2,340 +1,650 +16,450
+1,700 -7.160 -5,100 +15,060 +3,680 +16,180
a-3,360 -24,690 -7,220 +870 -3,280 -1,830
a-4,300 -14,570 -6,640 -580 -7,200 -3,360
September.......o...... -600 -1,590 0 -430 -1,560 -940
(Contents Sept. 30).... (8,030) (19,380 (8,320) (19,910) (5,080) (35,240)
Water year 1948-49... -6,910 -84,060 -33,960 -880 -6,710 +3,490

a Interpolated on basis of readings made weekly or less frequently.

¢ 2.-month period.



70 SHEEP CREEK BASIN
Sheep Creek below Muddy Creek, ‘near Dell, Mont, -
Location.--Water-stage recorder, lat. 44°40', long. 112°46', in SWi sec. 35, T. 13 S., R.
T, about 2 miles downstream {rom Muddy Creek and 6 miles southwest of Dell.
Drainage area.--282 sthare miles.
Records available.--May 1946 to September 1949.
Extremes.--Maximum discharge during year, 477 second-feet Apr. 12 {gage height, 6.02 feet);
minimum, 34 second-feet Feb. 28 (gage height,3.42 feet).
1946-49: Maximum discharge, that of Apr. 12, 1949; maximu.m gage height, that of Apr.
12, 1949; minimum discharge, 32 second-feet Jan. 12, 194'7 {gage height, 3.40 feet).

Remarks.--Records good except those for periods of ice effect or no’'gage-height record,
Wwhich are poor.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 56 687 58 55 40 36 49 65 124 65 78 S0
2 56 78 58 54 w| 36 52 68 1z2 61 78 29
3 56 75 59 51 40 37 59 66 120 83 78 48
4 59 65 81 50 40 38 70 59 109 75 77 49
5 72 53 61 52 40 38 88 57 98 8s 74 51
6 687 58 81 52 40 8 151 53 149 85 71 50
7 72 56 60 51 40 38 219 50 122 12 87 49
8 71 54 60 50 41 38 208 45 129 &5 62 49
] 69 56 61 48 41 38 168 44 124 63 61 50

10 67 58 61 47 42 38 179 43 116 66 79 51

11 67 80 61 47 41 38 228 44¢ 120 62 67 53

12 67 61 62 46 40 40 257 44 115 62 65 55

13 66 63 62 46 41 41 137 45 114 65 65 55

14 66 64 63 47 42 41 104 49 104 62 &2 55

15 86 62 *62 46 44 41 99 53 102 61 62 54

16 65 60 62 46 44 42 118 71 95 50 60 53

17 60 57 62 46 44 43 126 235 94 57 58 53

18 62 56 61 46 44 46 146 158 95 59 58 54

19 62 56 60 45 43 54 149 98 94 60 55 55

20 61 59 61 46 42 54 142 101 94 59 55 5%

21 81 61 59 44 42 50 95 293 89 61 53 57

22 62 61 b56 46 41 50 95 228 83 61 51 56

23 62 60 b55 45 40 49 104 137 78 50 52 55

24 62 61 b54 44 39 48 127 104 78 60 53 55

25 63 60 b54 43 *38 50 102 92 75 61 54 54

26 61 59 54 42 38 47 81 85 74 59 53 54

27 66 s7 57 42 37 47 81 90 77 85 54 54

28 66 56 56 41 36 46 81 101 73 67 56 54

29 74 56 54 41 - 43 81 114 71 66 56 56

30 72 58 54 40 - 46 79 114 66 71 56 66

31 68 - 53 40 - 48 - 108 - 79 55 -

Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet

[0 e R 2,004 74 56 64.6 3,970

November, , ... . 1,807 78 53 60.2 3,580

December, . 1,822 83 53 58.8 3,610
Calendar year 1948 .....cetniuvrcerannnans 25, 300 231 42 69.1 50,160

January... 1,439 55 40 46.4 2,850

February. 1,140 44 36 40.7 2,260

March.... 1,339 54 36 43.2 2,660

3,675 257 49 122 7,290
2,912 293 43 93.9 5,780
3,004 149 66 100 5,960
2,121 89 57 68.4 4,210
1,925 79 51 62.1 3,820
1,599 66 48 53.3 3,170
Water year 1948-49 ..........i00000n . 24,787 293 36 67.9 49,160

Peak discharge (base, 130 sec.-ft,).--Apr. 6 (9 a.m.) 295 sec.-ft.; Apr. 12 (1:30 a.m.) 477 sec.-
£t.; May 17 'I‘IH .m"j‘ﬂ'l‘. u_Flec.-l’ ; May 21 (7 p.m.) 321 sec.-ft.; June 6 (12 m) 183 sec.-ft.

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.--No gage-height record Nov. 8-17, Jan.26 to Feb. 14, Feb. 16‘24, discharge computed on basis
of weather records and recorded change in stage.

»



HORSE PRAIRIE CREEK BASIN 71
Horse Prairie Creek hear Grant, Mont.

Locatlon. --Water-stage recorder, lat. 45°01f, long. 113°13!', in NE:ZNWY sec.182, T. 9S.,
R. 13 W., about a quarter of a mlle downstream from Bloody Dick Creek, 7z miles west
of Grant, and 175 miles west of Armstead.

Drainage area.--325 square miles.
Records available.- May 1946 to September 1949.
Extremes.--Maximum discharge during year, 774 second-feet May 17 (gage height, 4.97 feet});
minimum daily, 18 second-feet Jan. 28 to Feb. 5.
1946-49: Maximum discharge 1,240 second-feet May 11, 1947 (gage height, 6.14 feet)
minimum daily, 15 second-feet Dec. 31, 1947.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversions above station for irrigation.

Discharge, in second-feet, water year October 1948 to September 1949

Day{ Oct Nov, Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept
1 47 55 52 37 18 33 62 242 453 66 34 20
2 46 56 *52 35 *18 34 65 240 375 60 34 20
3 44 56 52 34 18 35 *71 237 338 56 34 21
4 44 46 51 33 18 38 90 224 280 57 3z 24
5 55 41 51 34 18 42 120 200 237 77 31 31
6 55 47 50 35 19 46 135 165 252 92 34 32z
7 55 42 49 33 20 49 120 156 z42 73 30 29
8 55 40 48 32 20 50 118 156 260 60 30 27
9 55 43 49 30 21 50 107 183 230 59 32 26
10 53 48 50 28 21 50 117 159 204 57 33 286
11 51 54 52 28 20 48 154 187 200 57 33 28
12 50 55 52 27 20 47 182 234 170 56 28 34
13 49 54 51 27 20 45 119 280 154 53 26 34
14 49 55 51 27 22 45 97 314 133 49 25 32
15 51 55 50 27 25 45 99 386 120 50 25 31
16 53 51 50 28 26 45 119 474 100 47 26 30
17 47 50 49 29 27 47 130 701 102 44 26 32
18 49 47 48 30 27 52 161 644 103 44 27 31
19 51 45 47 29 28 58 194 539 117 44 27 30
20 50 47 46 28 29 72 204 559 132 45 26 29
21 50 49 45 27 30 75 154 588 102 47 25 29
22 50 50 44 26 32 70 165 546 84| 47 23 28
23 50 50 43 24 33 65 187 502 77 44 24 28
24 50 50 42 23 35 63 260 400 74 42 26 28
25 50 49 42 21 37 60 270 355 68 41 25 27
26 50 48 43 20 *38 59 252 336 62 ¢4 23 28
27 51 47 43 19 36 58 2712 333 64 41 23 29
28 46 47 43 18 33 57 285 358 60 39 23 29
28 54 48 42 18 - 57 333 432 65 38 22 31
30 54 50 40 18 - 58 304 412 68 36 22 34
31 51 - 38 18 - 59 - 498 - 34 21 -
Second- Runoff in
Month foot-days Maximum | Minlimum Mean acre-feet
October.... 1,565 55 44 50.5 3,100
November. 1,475 561 . 40 49.2 2,930
December. .. 1,465 52 38 47.3 2,910
Calendar year 1948 ciivivsscsansssvranssns 53,410 1,1&; 17 146 106,000
JANUATY . .0 trvsotrvatnsetnnasssossassonoresns 843 37 18 27.2 1,670
709 38 18 25.3 1,410
1,612 75 33 52.0 3,200
4,947 333 62 165 9,810
11,020 701 156 355 21,860
4,926 453 60 164 92,770
1,589 92 34 51.6 3,170
ug' . 850 34 21 27.4 1,690
September.....ccveiiuenann 859 34 20 28.6 1,700
Water year 1948-49 ...c.iciiieenianainnnns 31,870 701 18 87.3 63,220

Peak discharge {base, 350 sec.-ft.).--May 17 (7 p.m.) 774 sec.-ft.; May 31 (2 p.m.) 539 sec.-ft.
inter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 7-9, Nov. 18 to Apr. 5 (no gage-height rec-
ord Jan. 24 to Feb. 1; discharge computed on basis of Weather records and records for Sheep Creek
below Muddy Creek, near Grant.



72 GRASSHOPPER CREEK BASIN

Grasshopper Creek near Dillon, Mont.

3

Location.--Water-stage recorder, lat. 45°07', long. 112°48', in NWi sec. 26, T. 8 S., R.
TOW., 15 miles upstream from mouth and 11 miles southwest of Dillon.

Drainage area.--350 square miles.

Records available.--March 1921 to June 1933, October 1945 to September 1949 (only 1 year
o winter recordsprior to 1945).

Extremes.--Maxlmum discharge during year, 324 second-feet June 2 (gage helght, 3.46 feet);
Tinimum, 5.3 second-feet Aug. 29 (gage height, 1.55 feet).
1921-33, 1946-49: Maximum discharge, 719 second-feet June 4, 1948; maximum gage
height, 4.79 feet Mar. 16, 1647 (backwater from ice); no flow July 5-11, Aug. 3, 1930,
Aug. 5, 6, 1931 (water diverted for irrigation).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversions above station for irrigation.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 39 54 44 40 3z 38 54 111 23¢ 24 18 7.0
2 40 56 48 38 32 38 *55 94 294 20 15 7.3
3 41 59 50 38 32 39 55 80 198 16 14 7.0
4 40 55 46 38 32 40 63 94 145 16| 14 7.9
5 40 49 42 39 33 41 70 sz 115 22 17 12
6 41 46 41 40 33 41 98 82 118 30 15 14
7 42 48 40 40 34 41 134 81 116 27 13 16
8 44 47 42 38 34 42 147 84 134 17 13 15
9 45 48 as4 36 35 42 120 94 153 15 13 13
10 47 50 48 34 35 42 113 100 126 12 14 12
11 47 51 as0 32 35 41 128 100 105 11 12 13
12 47 51 asl 32 34 40 147 104 94 12 11 15
13 47 51 asl 33 32 40 109 108 81 16! 10 17
14 47 50 as0 34 33 40 82 113 72 19 11 17
15 48 49 *47 35 34 40 80 130 65 19 11 15
16 50 47 44 35 36 40 92 145 61 21 11 13
17 49 44 42 34 37 40 95 205 59 18 11 14
18 47 38 42 34 38 41 104 231 61 17 11 15
19 50 36 43 33 38 42 111 198 69 16 12 13
20 51 40 46 32 37 44 109 172 75 17 11 12
21 as2 43 44 31 35 as2 102 234 76 18 11 13
22 ab3 46 42 30 34 a62 80 225 61 20 il 13
23 53 50. 40 30 34 a4 89 192 53 21 11 14
24 53 52| 40 30 35 62 90/ 160 47 18| 12 14
25 53 51 40 31 *37 59 95 122 41 18 11 15
26 51 48 40 31 41 58, 92 107 37 17 10 14
27 54 44 40 32 40 54 92 97 34 16 8.5 13
28 51 40 40 32 38 59 100 97 32 17 6.2 14
29 53 39 41 33 - 56 100 102 28 17 5.7 als
30 54 39 41 33 - 51 126 120 26 17 6.0 al?
31 54 - 41 33 - 50 - 142 - 16 6.5 -
Second~ Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October. . 1,483 54 39 47.8 2,940
November. 1,421 59 36 47.4 2,820
December......... 1,360 81 40 43.9 2,700
Calendar year 1948 ,........vvevananncnnns 34,996 619 18 95.6 69,420
______ PR PR P S
January,.... 1,061 40 30 34.2 2,100
February... 41 32 35.0 1,950
1,439 64 38 46.4 2,850
2,942 147 54 98.1 5,840
4,027 234 81 130 7,990
2,810 294 26 93.7 5,570
. 558 30 11 18.0 1,110
August...... 352.9 17 5.7 1.4 700
September............. 397.2 17 7.0 3.2 788
Water year 1948-49 . .......i.iviincacnnnen 18,832.1 294 5.7 51.8 37,360

*
Peak discharge (base, 100 sec.-ft.).--Apr. 8 (8 a.m.) 170 sec.-ft.; Apr. 20 (1 a.m,) 118 sec.-ft.;
Apr. 30 (%:30 p.m.) 130 sec.-ft.; May 18 (7:30 a.m.) 258 sec.-ft.; May 21 (7:30 p.m.) 255 sec.-ft.;
June 2 {7 a.m.) 324 sec.-ft.; June 9 {7:30 a.m.) 165 sec.-ft.
* Winter discharge measurement made on thls day.
a No gage-height record; discharge lnterpolated or computed on basis of weather records.

Note.--Stage-discharge relation affected by ice Nov. 6-13, 15-29, Dec. 2-8, 10, Dec. 15 to'Mar. 20.



RATTLESNAKE RIVER BASIN 73
Rattlesnake Creek near Dillon, Mont.

Location.--Water-stage recorder, lat. 45°19', long. 112°56', in NE} sec. 15, T. 6 S., R.
- ., 2 quarter of a mile upstream from French Creek, 5 miles northwest of Argenta,
and 16 miles northwest of Dillon.

Records avallable.--May 1946 to September 1949 (discontinued).

Extremes,--Maximum discharge during year, 88 second-feet May 18 (gage height, 2.88 feet);
T hinimum, 1.4 second-foot Apr. 24 (gage height, 1.34 feet¥.
1946-49: Maximum discharge, 136 second-feet May 29, 1948 (gage height, 3.14 feet);
minimum, 0.6 second-foot Apr. 27, 1947 (gage height, 1.14 reet%.

Remarks.--Records fair except those for periods of no gage-height record, which are poor.
FIow regulated by Esler Reservoir. No diversion.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 10 11 8.2 6.4 5.5 5.1 5.1 12 56 56 22 8.9
2 9.9 11 8.6 6.2 5.5 5.5 5.1 12 54 35 22 8.6
3 9.9 12 8.6 6.4 5.7 a5.% 5.1 12 46 32 19 8.6
4 10 9.6 8.4 6.¢ 5.5 a6 5.5 11 40 32 17 9.9
5 9.9 9.6 7.3 6.4 5.7 aé 6.0 11 37 33 15 11
6 12 10 8.0 6.4 5.7 a6 6.4 14 37 32 12 12
7 8} 7.5 8.0 8.3 5.5 aé 6.6 32 48 30 11 9.9
8 1n 8.4 7.7 6. 5.5 as.5 6.6 40 54 29 11 9.1
9 11 8.6 8.0 5.3 5.3 85.5 6.0 37 48 28 11 8.6

1o 11 9.6 8.0 5.8 5.7 as 7.3 36 46 23 12 9.1

11 12 10 8.0 6.2 5.7 a5 9.1 54 48 23 13 12

12 12 10 7.7 6.2 5.3 as 9.4 66 46 20 12 11

13 12 9.6 6.8 6.2 5.3 4.9 8.2 61 42 16 i2 10

14 12 9.6 7.3 6.2 5.5 4.9 7.7 61 41 15 11 9.6

15 12 9.4 7.3 6.2 5.5 5.1 8.0 69 42 15 11 8.4

18 12 9.1 6.4 6.0 5.5 5.3 8.4 79 41 15 11 8.9

17 12 8.6 6.6 6.2 5.3 5.1 8.6 85 43 14 10 8.9

18 12 7.7 7.0 6.0 5.5 5.3 6.6 87 42 14 10 8.6

19 12 8.4 7.0 6.2 5.3 5.3 3.2 71 40 14 11 8.4

20 12 8.6 7.0 6.0 4.9 5.3 2.7 59 39 13 10 8.2

21 12 8.0 7.0 6.0 5.1 5.3 1.9 53 36 13 10 8.0

22 12 8.4 6.8 5.8 4.9 5.3 1.6 47 35 13 9.6 7.7

23 12 8.4 6.6 5.7 4.9 5.3 1.6 44 35 12 10 7.3

24 12 8.6 7.0 5.7 4.9 4.7 1.5 38 32 12 12 7.5

25 12 8.2 7.0 5.5 5.1 4.7 1.6 36 31 16 11 7.5

26 11 8.2 6.8 5.7 5.1 4.7 1.6 36 32 21 9.9 7.5

27 12 8.0 6.8 5.7 4.7 5.1 1.6 40 32 22| 9.6 7.5

28 12 8.2 6.8 5.5 4.7 4.6 2.5 48 34 22| 9.6 7.5

29 12 7.7 6.6 5.5 - 4.6 13 53 38 23] 9.4 8,0

30 11 7.7 6.6 5.7 - 4.7 13 52 37 22 9.1 8.4

31 11 - 6.4 5.5 - 5.3 - 54 - 22 9.1 -

Second- Runoff in
Month foot-days | Maximum | Minimum Mean | acre-feet
October. . PN 354.7 12 9.9 11.4 704
November. , . 269.7 12 7.5 8.99 535
December. .. ..oivosrinsiscssrnesestsestraesns 226,3 8.6 6.4 7.30 449
............. DGR P RS Fpp

Calendar year 1948 .....ccevverrrerrnanens 7,224.9 114 1.1 19.7 14,320
___________________ e m e ——

JANUATY. . cvveneanannonnenss cees 185.4 6.4 5.3 5.98 368

148.8 5.7 4.7 5.31 295

161.6 6 4.6 5.21 321

171.5 13 1.5 .72 340

1,410 87 11 45.5 2,800

1,232 56 31 41.1 2,440

665 36 12 21.5 1,320

372.3 2z 9.1 12.0 738

266.6 12 7.3 8,89 s29

Water yeAr 1948-49 ....ccesiinsioncninsains 5,463.9 87 1.5 15.0 10,840

a No gage-height record; discharge computed on basis of weather records.



74 BLACKTAIL CREEK BASIN
Blacktail Creek near Dillon, Mont,

Locatlon. --Water‘ ~-stage recorder, lat. 45°03', long. 112°33', in SE sec. 14, T. 9 S., R.
124 miles southeast of 'Dillon and 14 miles ups'cream from mou'ch Datum of gage is
5, 667 59 feet above mean sea level (levels by Bureau of Reclamation, datum of 1929%

Records available,--April 1946 to September 1949.

Extremes.--Maximum discharge during year, 226 second-feet May 21, maximum gage height,
3.48 feet Feb, 11 (backwater from 1ce$ minimum daily, 25 second-feet Jan. 23-31
1946-49: Maximum discharge, 399 second-feet June 11, 1947; maximum gage height
;hgt gfllz?e‘nl.g‘]ial, 1949; minimum daily discharge, 15 second-feet Jan. 4-6, Dec. 31, 1947,
en. o » .

Remarks,--Records good except those for periods of ice effect or no gage-height record,
Whnich are poor.

Discharge, in second-feet, water year October 1948 to September 1949

bay| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a60 66 40 35 30 45 51 92 182 84 53 44
2 a63 68 40 35 30 45 56 82 173 79 55 44
3 agé 68 40 30 *30 45 58 82 171 78 58 45
4 71 64 40 30 30 40 64 84 155 90 56 49
5 76 56 40 35 30 40 71 8l 141, 102 53| 58
6 73 S3 35 35 35 40 73 79 155 lo7 53 57
7 71 i 35 40 35 45 73 81 176 97 50 55
8 a70 50 35 40 35 45 78 79 173 82 49 52
9 a70 50 . 35 35 35 45 75 8l 164 72 51 50
10 a70 50 35 30 40 45 73 82 158 71 55 51
11 a70 S0 40 30 40 45 79 87 149 68 53 S5
12 a70 48 40 30 40 45 93 92 143 66 51 57
13 a70 51 35 30 35 45 85 102 1489 66 50 S5
14 a70 55 35 35 30 46 6 112 133 65 50 52
15 a70 60 35 35 30 48 76 114 123 64 50 S1
16 h68 55 *30 35 35 51 78 127 118 62 49 49
17 as7 45 30 35 35 35 76 209 118 60 48 51
18 a6é 40 35 35 35 53 81 189 114 60 43 50
19 abé *35 35 35 35 65 87 143 120 60 49 49
20 a66 35 40 30 35 75 90 129 129 &0 49 48
21 aé6 35 40 30 35 62 84 188 114 61 46 48
22 hés 40 35 30 35 80 76 209 109 80 44 48
23 a6 40 30 25 40 57 79 188 105 58 44 48
24 a66 30 25 40 52 92 155 102 58 48 46
25 a6é 40 30 25 40 52 84 139 87 57 49 46
26 aé? 35 30 25 40 51 82 135 g8 57 46 46
27 68 35 35 25 40 52 8l 143 104 57 45 46
28 66 35 35 25 45 53 81 151 97 57 45 46
28 71 35 35 25 - *53 89 166 89 s7 45 49
69 40 35 25 - 51 100 158 87 56 45 53

31 €9 - 35 25 - 51 - 155 - 53 45 -
Second- Runoff in

Month foot-days Maximum | Minimum Mean acre-feet
[ SN 4,190
.o 2,820
e e 2,180
Calendar year 1948 ..... 56,530
JAMUBIY .t et ieeooeransnsassnvarananastoansson 1,900
FebruaAry..cocitverincsssnrsenss 1,970
3,090
4,640
7,750
7,790
4,210
3,040
49.9 2,970
64.5 46,550

1 (11 p.m.) 226 sec.-

. \unter diachnrge measurement mdc on this day.

a No gage-height record;. discharge computed on b.lil of records for Ruby River above reservoir,
near Alder, and recorded range in stage.

h Computed from staff'-gage readings.

Note.--Stage-discharge relation affected by ice Nov, 7-11, Nov. 17 to Mar. 13.



RUBY RIVER BASIN 75
Ruby River above Warm Springs Creek, near Alder, Mont.
Location.--Water-stage recorder, lat, 44°59'30", long. 111°57'56", in NWi sec. 3, T. 10
> R. 3 W., 2% miles upstream from Warm Springs Creek and 24 miles south of Alder.
Records available.--March 1948 to September 1949,
Extremes.--Maximum discharge during year, 776 second-feet May 17 (gage height, 3.34 feet);
minimum not determined; occurred during winter period.
1948-49: Maximum discharge, about 1,050 second-feet May 21, 1948 (gage height, 4.0
feet, from floodmark); minimum not determined.

Remarks ,~-Records good except those for periods of ice effect or no gage-height record,
—which are poor. No diversion or regulation above station. .

Rating table, water year 1948-49, except periods of ice effect
%gage height, in feet, and discharge, in second-feet)

0.9 19 1.3 57 2.1 290
1.0 26 1.4 74 2.5 440
i.1 35 1.5 95 3.0 640
1.2 45 1.7 18§

Discharge, in second-feet, water year October 1948 to September 19489

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 34 28 23 146 350 82 33 22
2 33 30 23 185 297 80 33 22
3 32 30 23 227 280 84 37 22
4 46 24 24 140 266 143 33 24
5 43 27 25 125 308 119 36 31
6 36 30 30 137 428 128 32 28
7 36 30 35 213 372 84 30 25
8 36 30 40 297 368 78 29 23
9 35 30 38 360 332 T4 30 22
10 33 32 40 412 328 71 30 22
11 32 35 ® 1 45 468 322 66 28 25
12 32 35 55 504 311 64 27 28
13 30 35 55 464 258 64 27 25
14 31 35 *#45 420 224 57 26 23
15 32 30 32 456 206 55 26 22
25 20
16 30 *25 28 500 196 55 25 22
17 26 25 (*) 28 604 185 50 25 22
18 30 27 30 360 164 49 26 22
19 29 30 45 384 196 47 26 21
20 28 32 66 392 178 49 25 21
21 28 35 \ 89 496 152 49 24 21
22 29 35 66 480 140 44 22 21
23 28 32 . 113 400 131 42 22 20
24 27 30 20 199 356 125 40 25 20
25 27 25 202 360 119 39 27 20
26 25 25 15 185 400 116 39 25 20
27 28 25 230 444 107 39 23 20
28 25 25 *20 266 472 85 39 22 20
29 30 25 - 304 468 91 37 23 23
30 27 25 - 199 408 84 35 22 32
31 25 - U - - 368 - 33 22 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCEODEr . v it irecaanacranosnsnnesanssssaas 963 46 25 31.1 1,810
November .
December......icecerenaninreranas
Calendar year - - - - -
565 - - 18.2 1,120
460 - - 16.4
620 - - 20 1,230
2,583 304 23 86.1 5,120
11,446 604 125 369 22, 700
6,724 428 84 224 13,340
1,935 143 33 62.4 3,840
. 841 37 22 27.1 1,67C
SEPLemMDETr. .t veeeriarnrriarrtssstcanasavanes 689 32 20 23.0 1,370
Water year 194B-43 .......ceeveneensension 28,483 604 - 78.0 || 56,500

Peak diucharg ibase, 500 sec.-£t.).--May 11 (11:30 p.m.; 660 sec.~ft.; May 17 53 to 4 a.m.) 776
;gc.- .3 B a.m. sec.-ft.; May 28 (10 p.m.) 572 sec.-ft.; June 6 {3:30 a.m.) 524 sec.~-

* Winter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 5, 6, 16-29 (no gage-height record Nov. 7-15,

Nov. 30 to Apr. 17; diacharge computed on basis of weather records, 4 discharge measurements, and
records for station above reservolr, near Algder),
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Ruby River above reservoir, near Alder, Mont.

locdtion.--Water-stage recorder, lat. 45°11', long. 112°08!', in SE} sec. 36, T. 7 S., R.
., at Puller Hot Springs, a quarter of a mile upstream from Cottonwood Creek and 10

miles south of Alder.
survey).

Drainage area.--537 square miles.

Records available.--May 1938 to September 1949.

Average discharge,--11 years, 161 second-feet.

Datum of gage is 5,439.7 feet above mean sea level (river-profile

Extremes.--Maximum discharge during year, 755 second-feet May 17 {gage height, 3.40 feet);
T minimum, 90 second-feet Aug. 16 (gage height, 1.45 feet).

1938-49:
4.42 feet June 10
height, 1.42 feet),

Maximum discharge, 1,230 second-feet May 21, 1948; maximum gage height,
1947; minimum discharge, 47 second-feet Aug. 17, 18, 1940 (gage
but may have been less during periods of ice effect.

Remarks.--Records good except those for periods of ice effect, which are poor. Many di-
versions above station for irrigation.
Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July hug, Sept.
1 143 160 146 135 110 *126 118 318 445 164 105 97
2 143 153 146 130 110 124 122 297 394 156 101 95
3 146 143 150 125 110 126 122 356 374 156 103 87
4 158 148 153 125 110 124 124 304 346 188 103 98
5 184 148 143 127 110 126 134 270 342 196 103 111
3 170 143 143 130 110 128 139 258 465 207 105 108
7 160 150 146 135 110 128 142 294 433 188 101 105
8 163 160 143 135 112 128 161 356 449 189 103 105
9 168 158 141 130 113 126 151 409 391 156 101 108
10 166 163 143 125 115 126 164 455 377 159 105 108
1 163 . 163 146 120 120 122 188 489 370 156 105, 108
12 160 183 148 120 120 126 202 538 370 149 103 109
13 160 163 146 120 110 126 196 543 335 144 100 109
14 158 156 146 iz2 110 122 172 517 300 142 94 108
15 156 158 135 125 112 124 164 481 273 139 94 106
16 160 146 130 125 115 124 172 561 264 137 91 108
17 163 141 130 125 120 124 182 674 258 132 92 108
18 160 158 130 125 122 126 199 525 240 132 92 106
19 163 158 132 120 117 128 228 425 246 130 92 108
20 160 1s6 135 120 119 134 291 497 261 126 93 105
21 158 156 134 116 119 126 261 521 234 132 92 105
22 158 158 130 115 117 126 228 588 213 128 92 105
23 158 156 130 110 122 126 228 517 199 124 93 106
24 158 150 130 110 118 119 297 453 188 124 103 109
25 160 139 130 110 119 122 332 445 188 119 108 115
26 156 141 132 110 124 124 318 437 188 119 101 115
27 163 146 135 110 128 124 335 469 180 122 100 111
28 160 146 135 110 128 113 370 493 182 119 100 111
29 158 139 135 110 - 113 421 513 172 115 101 117
30 158 *243 135 110 - 115 388 483 169 113 100 130
31 160 - 135 110 - 122 - 433 - 106 98 -
Second- Runoff in
Month footodays Maximum | Minimum Mean acre~teet
4,951 184 143 160 9,820
163 139 152 9,050
DECOMbDEr . v v vavranerrnrnsnsaoerannns 153 130 138 8,520
Calencar year 1948 .. 50,664 1,170 | 10 | T Zag | 179,800

3,072
3,228

6,400

Water year 1948-49

64,725 674

81

177

128, 400

Peak dischagge Ebase, 560 sec J.--May 12 (10 to 11 a.m.) 646 sec.-ft.; May 17 (3 to 6 pP.m.)785
sec.-I't.; ) P.m. Bec.~ft.; May 29 (8 a.m.) 579 sec.~-ft.

Y
* Winter discharge
welght readings Nov. 28, Feb. 18 to Apr. 3.

measurement made on this day.
Note.~-Stage-discharge relation affected by lce Dec. 14 to Feb. 17.

Discharge computed from wire-~
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Ruby River near Alder, Mont.

Locatlon.--Water-stage recorder, lat. 45°17'30", long. 112°06100", in NWiNE} sec. 28, T. 6 8.,
K. 4 W., 200 feet upstream from county bridge, 23 miles south of Alder, 3 miles down-
stream from Ruby River Reservoir, and about 6 miies upstream from Alder Creek.

Records available.--april 1929 to June 1939, July 1946 to September 1949.

Extremes.--Maximum discharge during year, 248 second-feet Mar. 22-25; maximum gage helght,
. I‘eet)Jan. 13 (backwater from 1ce5; minimum, 28 second-feet June 21 (gage height,
1.76 feet).
1929-39, 1946-49: Maximum discharge, 1,380 second-feet June 11, 1947 (gage helght,
5.35 feet),. from rating curve extended above 800 second-feet by logarithmic plotting;
minimum observed, 0.3 second-foot Apr. 12, 1938.

Remarks.--Records good except those for periods of ice effect or no gage-height record,

WhICh are poor. Many diversions above station for irrigation., Flow regulated by Ruby
River Reservoir (see p. 67). .

Discharge, in second-feet, water year October 1948 to September 1949

bay| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 123 221 142 73 65| #147 245 47 92 54 48 55
2 119 195 142 75 85 144 245 47 96 49 49 56
3 130 154 142 75 85 142 242 43 94 51 48 47
4 150 167 142 75 65 154 239 50 104 59 38 48
5 157 186 140 75 70 152 239 74 108 63 38 50
[ 162 186 140 *80 70 147 239 71 108 62 42 55
7 167 186 140 74 70 150 236 82 106 63 37 55
8 176 124 140 73 75 152 236 108 102 69 36 55
9 173 114 142 7€ 75 152 239 116 98 67 32 58
10 170 116 142 70 ag0 176 239 121 71 62 34 67
11 167 114 142 70 h77 198 239 118 64 44 38 70
12 170 114 142 70 75 198 242 108 62 55 50 71
13 167 114 142 75 70 195 242 80 51 67 58 73
14 178 114 142 75 75 192 242 82 80 59 80 78
15 184 114 142 75 75 212 200 112 112 47 66 79
18 184 121 142 70 a?5 230 150 157 96 44 64 86
17 184 132 141 70 a75 227 150 137 100 48 64 94
18 181 135 140 70 h77 230 150 137 96 48 60 102
19 181 137 140 85 a75 227 150 140 106 50 59 100
20 181 118 140 60 a75 227 150 135 116 51 42 98
21 181 154 140 60 280 227 150 130 66 51 42 77
22 181 157 140 60{ al00 236 128 128 51 51 43 55
23 178 160 140 60| allo 248 108 165 54 53 47 56
24 178 157 140 60| @110 248 108 106 55 51 56 58
25 181 157 140 80 allo 248 110 87 44 53 50 55
184 160 120 65 allo 245 96 82 44 50 43 51
27 184 162 75 85 hllo 245 84 80 66 50 41 47
184 165 71 65 104 245 73 77 74 51 42 44
29 206 157 72 65 - 245 82 80 62 50 41 46
221 *145 72 65 - 245 53 88 60 47 42 48

31 221 - 72 65 - 245 - 87 - 47 47 -
Second~ Runoff in
Month footodays | Maxtmum Aanimun Mean | ZoTel eet
O0LODET . . iuirvieiosossronrtdasransasasosans 5,401 221 119 174 10,710
Noveaber, .. 4,436 221 114 148 8,800
December. ., ietiereteraniacscraanransanenans 4,007 142 71 129 7,950
Calendar yeor 1948 ... veevrvuvarnsnsnnons 79,378 1,010 71 217 157,400
JBOUBTY. ¢ et ierenrnreansnnenernnenaonereonnd 2,130 80 50 | 68.7 4,220
2,283 110 65 81.5 4,530
6,329 248 142 204 12,550
5,286 245 53 176 10,480
3,069 165, 43 99.0 6,090
24 118 44 81.3 4,840
JUlFeeennenonnsnn 1,668 69 44 53,7 3,300
AUgUSt. . uvrnans 1,455 66 32 46.9 2,890
SOPLOMDOT. et vreeirariiaroasnirsrensrsennes 1,940 102 44 84.7 3,850
Water year 1948-49 .c.ciesciencieienconnas 40,440 248 32 111 80,210

* Winter discharge measurement made on this day.
8 Ne gage-height record; discharge computed on basls of weathsr records.
h Computed from wire-weight gage readings.
.==tage-discharge relatlon affocted by lce Nov. 29, 30, Dec. 1, 5, 16-18, 21.27, 29-31, Jan.,
2-6,"Jdn. 8 to Peb. 9. Peb. 12215.
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Ruby River at Laurin, Mont.

Location.--Water-stage recorder, lat. 45°21', long. 112°07', in SWiSEL sec. 32, T. 5 S., R.
T, about 200 feet downstream from county bridge in Laurin and three-quarters of a
mile upstream from Alder Creek.

Records available.--August 1946 to September 1949.

EXtremes . --Maximum dlscharge during year, 230.second-feet Apr. 12; maximum gage helght
observed, 3.88 feet Jan. 29 (ice Jjam); mininum, 28 second-feet Aug. 16 (gage helght,
2.79 feet).

1946-49: Maximum discharge, 980 second-feet June 11, 1947 (gage helght, 6.43 feet);
minimum, 18 second-feet Nov. 22, 1947; minimum gage height, 2.69 feet Apr. 1, 1947,

Remarks.--Records good except those for periods of ice effect or no gage-helght record,
Which are falr. Many diversions above station for irrigation. Flow regulated by Ruby
River Reservolr 8 miles above station (see p. 7). The flow of Clear Creek (secondary
channel of Ruby River) 1s not included in discharge. Discharge measurements, ln second-
feet, of Clear Creek during water year 1948 are given in following table:

Feb. 24 12.1 Apr. 13 22.1 May 11 7.41
June 7 \I 7.44 ” July 28 5.42 Sept.15 24.3

Rating table, water year 1948-49, except periods of ice effect
{gage height, in feet, and discharge, in second-feet)

2.8 29
2.9 44
3.1 80
3.3 124
3.7 222

Discharge, in second-feet, water year October 1948 to September 1949

Day Fct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 also 207 148 %5 65 136 217 61 74 58 41 44
2 ales 202 148 % 85 136 214 59 84 47 46 47
3 al40 170 148 75 65 138 214 56 88 51 40 46
4 167 172 146 5 85 143 214 52 90 63 36 47
5 162 184 145 75 0 153 217 86 90 78 35 54
6 185 190 143 *78 75 153 214 86 101 80 41 65
7 187 190 148 80 75 153 214 88 lol 80 38 61
8 172 158 143 %5 5 153 217 110 101 84 35 63
9 172 143 148 5 80 150 217 119 95 a2 32 61

10 170 143 143 70 85 158 220 122 80 84 32 89

11 172 143 143 75 s0 170 222 115 61 69 32 70

12 177 143 143 80 75 172 224 110 49 67 36 69

13 177 143 140 75 85 172 224 76 51 74 44 69

14 180 143 140 75 70 172 217 52 47 87 47 69

15 184 141 140 75 75 182 187 65 72 63 52 69

18 187 141 140 75 80 202 155 103 70 54 40 70

17 187 148 140 70 80 207 153 93 78 5¢ 38 72

18 187 148 140 70 80 210 153 95 84 54 44 78

19 182 148 45 65 80 210 153 99 103 58 46 74

20 180 134 150 60 80 210 155 97 112 58 40 70

21 177 158 145 60 90 207 153 90 93 52 40 81

22 174 1860 140 60 100 212 143 84 76 51 41 47

23 174 180 135 60 115 222 124 103 67 52 40 51

24 174 162 140 60 *13 222 122 80 63 49 47 51

25 177 160 140 60 115 222 122 61 47 44 57 42

26 180 160 120 85 115 220 112 56 47 44 52 38

27 177 165 1ol 70 112 220 97 56 56 44 46 35

28 177 162 85 70 99 217 88 52 61 44 44 34

29 187 160 87 70 - 217 76 56 81 42 46 34

30 200 *155 70 70 - 217 70 58 87 38 44 36

31 202 - 75 68 - 217 - 61 - 40 42 -

Second- Maxim 1 mum Runoff in
Month foot-days Min Hean acre-feet

October....... 5,382 202 125 174 10,680

November. 4,793 207 134 160 9,510

December. .. 4,077 150 65 132 8,090
Calendar year 194B.........cvireenvennons 68,324 719 65 187 135,500

JONUADPY .4 et vrrstrintaetetrantonrateassassnas 2,181 80 60 70.4 4,330

2,346 115 65 83.8 4,650
5,771 222 138 186 11,450
5,118 224 70 171 10,150
2,501 122 52 80.7 4,960
2,269 112 47 75.6 4,500
1,825 84 38 58.9 3,620
1,294 57 32 41.7 2,570
1,693 76 34 56.4 3,360
Water year 1948-49.......c00vuirnennnninyy 39,250 224 32 108 77,870

% Winter discharge meaSurement made on this day.

a H‘ougage-height record; dlscharge computed on basis of weather records and reccrds for Ruby River
near er.

Note.~-Stage-discharge relation affected by lae Nov. 30, Dec. 5, 13-19, 21-26, Pec. 30 to Feb. 26
(no gage-helght record Jan. 26-28, Jan. 30 to Feb. 23; discharge computed on basis of weather records
and records for Ruby River near Alder).
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Ruby River below Ramshorn Creek, near Sheridan, Mont.

Locatlion.--Wire-weight gage, lat., 45°25', long. 112°12!', near east line of swl sec. 10, T.
R. 5 W., at highway bridge half a mile downstream from Ramshorn Creek and 3 miles
south of Sheridan.

Records availlable.--August 1946 to September 1949,

Extremes -~Maximum discharge observed during year, 338 second feet Oct. 30 (gage height,
eet); minimum observed, 92 second-feet Jine 14 (gage helght, 1.72 feet
*“1946-49°  Maximum discharge, 1,340 second-feet June 11, 1947 (gage height, '6.32 feet,
from graph based on gage readings}; minimum discharge observed that of June 14, 1949,

Remarks.--Records fair except those for periods of lce effect or no gage-height record,

whith are poor. Gage read once daily. Many diversions above station for irrigation.
Flow regulated by Ruby Reservoir, 15 miles above station (see p. 67).

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 258 297 281 156 180 184 296 153 al60| 130 110 141
2 260 299 253 158 157 187 297 150 162 128 104 142
3 261 301 244 155 160 191 299 150 a160] 124 98 145
4 261 303 248 155 161 198 299 150 al155 al4o 98 149
5 270 305 249 155 163 a220 299 150 157 161 98 alés
6 274 306 251 #155 163 223 299 150 159 162 98 190
7 279 308 251 155 163 225 301 150 1865 168 98 191
8 283 a290 251 155 183 225 301, 153 170 172 99 193
9 288 azso 251 155 181 223 301, 153 al65 172 100 als0
10 292 267 251 150 181 225 301 153 al50] 170 101 algo
11 297 263 251 150 161 242 301 154 134 163 103 190
12 299 260 251 155 160 248 301 142 118] alés 105 187
13 301 256 251 160 158 251 305 145 105{ al70 105 183
14 301 287 248 166 169 253 a300| 149 92 153 allo 180
15 301 287 248 169 157 258 a260] 152 114 150 alls 183
16 301 2687 248 169 156 279 236 152 al3o al4s 122 187
17 301 287 244 172 160 281 231 156 142 136 124 al90
18 301 267 244 165 172 287 226 159 149 148 129 193
19 301 267 244 156 181 287 226 162, 179 150 129 al90
20 299 267 244 157 186 287 226 163 173 als50 129 also
21 303 267 244 163 191 290 226 175 170] 2150 al3s 182
22 306 267 244 169 185 296 228 177 165 al4s als50 150
23 310 267 244 15 197 297 228 177 137] 142 156 146
24 310 267 244 154 *188 301 228 177 130 al35 159 ald4s
25 314 267 244 156 198 301 228 149 124 129 162 alds
26 317 267 217 156 194 299 a210] 126 144 129 150 140
27 319 267 188 156 180 299 a200 124 144 125 alas 139
28 a320 270 al50 al57 187 297 al80 130 139 122 al40 139
29 a330 a250 135 15 - 297 al80| 134 136 117 134 137
30 338 239 144 158 - 297 158 al50] 132 112 135 139
31 a3zo - 156 158 - 297 - a160] - 109 136 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
Lo e R T S 9,215 338 258 297 18,280
November. . 8,232 308 239 274 16,330
December......... 7,193 261 135 232 14,270
Calendar year 1948, . .........cci00uiunn 113, 304 1,050 135 310 224,700
b e [ SR AN PV S,
January......... . .. 4,908 172 150 158 9,730
February. 4,812 198 158 172 9,540
March. 8,048 301 184 260 15,960
April 7,647 305 158 255 15,170
May. . 4,730 177 124 153 9,380
June . 4,360 179 92 145 8,650
July. . 4,472 172 109 144 8,870
A . . 5,777 162 98 122 7,490
September....ivireeriiercistetariarracaiones 4,981 193 137 166 9,880
Water year 1948-49 ... cevieiaiecirrrannens 72,373 338 92 198 143,600

* Winter dlischarge measurement made on this day,

a No gage-helight record; discharge interpolated or computed on basis of records for obther Ruby River
stations.

Note.--Stage discharge relation affected by ice Jan. 3-13.



80 RUBY RIVER BASIN
Ruby River near Sheridan, Wyo.

Location.--Wire~weight gage, lat. 45°2R', long. 112°15', in NE{NE{ sec. 6, T. 5S., R. §
¥ atchigﬁway bridge 33 miles southwest of Sheridan and 4 miles downstream from Ram-
shorn Creek.

Records available.--August 1946 to September 1948.

Extremes.-~Maximum discharge observed during year, 375 second-feet Oct. 30, 31, Nov. 1,
T2, maximum gage height observed, 6.00 feet Jan, 26 (backwater from ice); minimum dis-
charge observed, 56 second-feet June 14 (gage height, 2.21 feet).
1946-49: Maximum discharge, 1,620 second-feet June 11, 1947 (gage helght, 6.40
feet, from graph based on gage readings); minimum discharge observed, that of June 14,

Remarks.--Records good except those for perlods of 1ce effect, which are poor. Gage read
Twice daily. Many diversions above station for irrigation. Flow partly regulated by
Ruby River Reservolr, 18 miles above station (see p. 67).

Rating table, water year 1948-49, except periods of ice effect
(gage helght, 1in feet, and discharge, in second-feet)
(Shii‘ting—control method used May l4 to July 18)

2.2 53 3.2 216
2.3 60 3.5 296
2.5 82 3.8 400
2.8 134
Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. | Nov. | Dec. | Jan. | Peb. | Mar. | apr. May | June | July | Aug. | Sept
1 250 375 270 158 150 176 |+ 349 158 108 85 81 105
2 256 371 265 180 154 186 332 142 112 82 80 103
3 250 371 260 180 155 223 329 130 113 112 77 100
4 258 364 260 160 155 230 329 134 115 123 76 101
5 272 350 260 180 155 235 338 138 115 123 75 119
] 261 350 260 *160 158 240 322 148 119 142 74 158
7 296 350 26 160 155 250 32z 150 138 156 68 174
8 309 340 260 160 155 250 316 146 126 148 65 164
9 322 332 260 160 156 256 316 150 123 136 66 154
10 322 3ze 260 155 154 261 316 180 117 138 67 152
11 316 296 260 155 152 269 306 158 115 140 68 184
12 322 287 260 160 154 266 316 162 80 144 68 182
13 336 284 260 185 146 266 322 160 76 156 70 178
14 336 284 255 185 148 266 308 106 56 154 70 180
15 329 284 255 165 152 266 309 121 65 132 70 182
16 343 284 255 165 154 278 240 128 69 110 72 188
17 343 284 255 165 154 322 230 1s8 81 103 75 190
18 336 284 255 160 162 329 230 156 87 101 80 186
19 336 287 250 155 160 336 230 152 100 101 84 184
20 332 284 250 155 166 332 230 140 164 101 81 180
21 329 284 250 155 174 329 230 138 158 101 8l 174
22 340 280 250 160 170 336 22l 136 144 98 82 150
23 336 280 250 155 175 350 194 138 113 88 87 148
24 336 280 250 150 *#180 343 194 140 105 87 123 146
25 336 280 250 150 185 346 194 130 100 82 134 132
26 343 280 230 150 185 343 182 96 101 a5 132 126
27 343 280 200 150 180 343 182 82 10l 88 134 124
28 350 280 180 150 175 332 162 78 108 88 123 119
29 357 260 140 150 - 336 156 81 80 85 112 105
30 371 *245 146 150 - 326 160 81 92 81 100 105
31 375 - 166 150 - 322 - 90 - 81 38 -
Second- Runoff in
Month foot-days Maximum { Minimum Mean acre-feet
L83 )T 9,941 375 250 321 19,720
ceaees 9,132 375 245 304 18,110
DECEmMDEr . . ivitiiiir ettt 7,482 270 140 241 14,840
CAlendar YeST 1948 «eveverreeneeneeenaeees| 125,009 1,180 140 342 248,100
VR Sty g S QP
JANUATY . s v tvveosssavosasossronsoranessansnes 4,873 165 150 157 9,670
4,514 i85 146 161 8,950
8,943 350 176 288 17,740
7,844 336 156 261 15,560
4,085 162 78 132 8,100
3,191 164 56 106 6,330
3,451 156 81 111 8,840
2,873 134 65 86.2 5,300
4,491 190 100 150 8,910
water year 1948-49 ........... PR 70,620 375 56 193. 140,100

* Winter discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov, 22 to Dec. 29, Jan. 2 to Feb. 1, Feb. 3-8,
23-28.
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Ruby River near Twin Bridges, Mont.

Location.--Water-stage recorder, lat. 45°30', long. 112°20!', near west line of sec. 10,
. ., R. 6 W., at county bridge 1i mlles upstream from mouth and 2} miles south gf
Twin Bridges.

Drainage area.--986 square miles.

Recor%g available.--August to October 1940, July 1941 to June 1943, July 1946 to September

Extremes.--Maximum discharge during year, 395 second-feet Mar. 23 (gage helght, 4.35 feet);
minimum, 38 second-feet June 16 (gage height, 2.40 feet).
1940-43, 1946-49: Maximum discharge, 1,500 second-feet June 12, 1947 (gage height,
6.89 feet); minimum-observed, 22 second-feet July 17, Aug. 9, 1941 (gage height, 0,52
foot, site and datum then in use). .

Remarks. --Records good except those for periods of ice effect or no gage-height record,
ch are poor. Many diversions above station. Flow partly regulated by Ruby River
Reservolr, 24 miles above station (see p. 67).

Rating table, water year 1948-49, except periods of ice effect
(gage helght, in feet, and discharge, in second-feet)

2.4 38 3.2 110

2.6 46 3.5 170

2.8 60 4.0 291

3.0 8l 4.4 412

Dilscharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 256 370 280 170 170 *225 362 152 99 70 69 96
2 250 381 275 170 170 240 365 144 97 56 73 102
3 250 352 270 170 170 260 362 134 105 68 70 104
4 259 328 270 170 170 265 362 132 lo7 77 66 107
5 279 338 265 170 170 270 368 140 102 94 71 126
& 289 363 265 170 170 270 385 152 102 126 59 183
7 300 356 265 170 170 280 385 144 112 144 59 163
8 314 360 265 170 170 280 368 148 112 136 55 157
9 338 276 269 170 170 280 359 157 104 132 51 152
10 338 293 286 160 170 280 356 181 105)- 138 51 152
11 334 293 279 160 170 290 356 161 94 130 54 172
12 334 293 283 170 170 300 359 150 8l 123 53 lss
i3 342 296 272 180 175 300 372 136 10 146 56 181
14 338 293 265 180 180 300 3668 110 48 144 62 183
15 349 293 260 180 175 300 359 123 40 136 &8 185
16 349 286 260 180 170 320 307 146 39 114 71 188
17 349 293 260 180 180 352 278 177 50 105 70 190
18 352 286 260 170 190 385 288 161 58 105 72 192
19 345 289 260 170 200 378 262 136 73 105 79 192
20 342 296 260 170 210 388 268 130 121 117 85 188
21 338 290 260 170 210 378 260 117 124 126 84 183
22 342 290 260 180 215 381 258 110 107 107 82 163
23 342 290 260 170 220 388 228 115 97 96 81 152
24 338 290 260 170 210 385 218 117 88 91 94 155
25 342 290 280 170 220 381 213 93 77 a9 110 157
26 349 290 240 170 215 378 201 73 73 88 107 148
27 345 290 220 170 210 372 185 84 82 86 104 144
28 349 290 200 170 210 365 174 58 85 90 102 136
29 35 280 160 170 - 365 174 67 a1 86 96 132
30 363 *265 170 170 - 365 166 64 74 80 94 132
31 370 - 180 170 - 365 - 72 - 88 93 -

Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
Ootober....oiviiiiiiiinioariinntirairenonans 10,137 20,110
November. . . 9,200 18,250
December. .. 7,839 15,550
Calendar yelr 1948 .........vveeniuvrnennns 137,861 73,400
JADUATY .+ et teinnnresanseeesrereoennenasensss] 5,310 10,530
5,230 10,370
10,066 19,970
8,908 17,660
3,844 7,620
2,607 5,170
3,283 6,510
2,34} 4,640
4,683 9,290
water year 1948-49 ......uveevarennnsaanns 73,446 388 39 201 145,700

* Winter discharge measurement made on this day.

Note.--Stage~discharge relation affected by ice Nov. 22 to Dec. 8, Mar. 1-16. No gage-height rec-
ord Dec. 14 to Feb. 28; dlscharge computed on basis of weather records and records for other Ruby
River stations.
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Big Hole River near Jackson, Mont.

20", long. 113°27'30", in NWENWE sec. 9, T. 7
and 9 mlles southwest of Jackson.

1949,

Extremes.--Maximum discharge during year, 352 second-feet May 16 (gage height, 3.64 feet,
~—present datum); minimum discharge not determined,.occurred during period of no gage-
height record.
1948-49: Maximum discharge observed, 572 second-feet June 3, 1948 (gage height,
about 4.7 feet, present datum); minimum not determined.

Location.--Water-stage recorder, lat. 45°14°
. 15 W., 1 mile below Ploneer Creek

(X3

Records avallable.--April 1948 to September

Remarks.--Records good except those for periods of ice effect or no gage-height record,
~— which are poor. Natural storage at lakes in headwaters.

Rating tables, water year 1948-49, except periods of ice effect
n%gage height, in feet, and discharge, in second-feet
(Shifting-control method used Oct. 1)

Cet. 1 to May 4 May 5 to Sept. 30

1.6 10 1.6 11, 2.0 51.5 3.0 225
1.7 17 1.7 18.5 2.3 94 3.3 289
1.8 286 1.8 27.8 2.6 143 3.8 344
Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 19 15 16 110 232 62 20 12
2 19 16 20 100 184 62 19 12
3 20 16 25 90 156 62 18 12
4 20 14 30 a5 141 62 18 13
5 23 12 35 h84 145 62 18 17
] 22 12 45 90 176 62 18 18
7 21 12 55 100 223 56 18 14
8 22 12 65 130 236 52 18 13
9 21 13 50 160 225 49 17 13
10 20 14 45 190 221 48 17 12
11 20 14 40 220 232 45 17 14
12 19 14 38 250 221 45 16 17
13 19 14 ¥ 9 40 273 172 43 17 15
14 20 14 42 285 151 40 16 14
15 25 13 45 279 136 40 16 13
11 9 9
18 20 13 50 340 131 37 16 14
17 18 13 80 331 121 37 15 14
18 17 13 70 271 108 34 16 13
19 17 13 85 243 108 33 16 12
20 18 13 95 258 los 32 15 12
21 16 14 85 241 97 32 15 12
22 16 1la 80 210 96 29 13 12
23 16 14 85 192 97 28 14 12
24 18 14 95 178 88 21 16 1z
25 18 14 Y 105 178 86 28 14 11
26 18 13 10 100 195 88 26 14 11
27 15 13 11 102 232 80 24 13 11
28 14 13 12 110 248 75 23 13 11
29 15 13 13 130 265 .72 22 13 12
30 14 13 - 14 120 256 68 21 13 12
31 14 - - *15 - 258 - 20 12 -
Second- Runoff in
JMonth foot-daye Maximum | Minimum Mean acre-teet
OCtODEr . i uetvrennoroararorenesasassansacasas 566 25 14 18.3 1,120
November. . 803
December.....oviucenns 676
Calendar year sevecacaviveacseasavenne - - - - -
279 - - 9 553
252 - - 9 500
300 15 - 9.7 595
1,9€3 130 16 65.4 3,890
6,342 340 84 205 12,580
4,872 236 68 142 8,470
1,241 62 2C 40.0 2,460
491 20 12 15.8 974
388 17 n 12.9 770
Water year 1948-49 . esciccairecicnanoanns 16,840 340 - 48.1 33,390

eak discharge (base, 120 sec.-ft.}.--Apr. 29 (time unknown) about 140 sec.-ft.; May 16 (10 a.m.)

P
352 sec,-ft,; May 30 b sms) 275

sec.-ft.; June 8 (10 a.m.) 250 sec.-ft.
* Winter discharge measurement made on this day.
h Computed from wire-welght gage reading.
Note.-~No gauge-height record Dec. 13-17, Dec. 22 to Feb. 3, Feb. 5 to Mar. 30, Apr. 1 to May 4,

May 6-12: discharge computed on basis of 3 discharge measurements, weather records and records for

Miner Creek near Jackson.

Stage-discharge relation affected by ice Nov. 6, 7, 15-20, 23, Nov. 25 to
Dec. 12, Dec. 18-21, Feb. 4, and most of records of no gage-height record during winter.



BIG HOLE RIVER BASIN

Big Hole River near Melrose, Mont.

83

Location.--Water-stage recorder, lat. 45°32', long. 112°42', in SW% sec. 34, T. 3 S., R.
~, at highway bridge an eighth of a mile downstream from Rock Creek and 8 mlles

south of Melrose.

Drainage area.--2,470 miles.

Records available.--October 1931 to September 1949,

March 1924 to September 1931 at site
> mIles upstream (records for 1924-32 fragmentary).

Average discharge.--17 years (1932-49), 1,093 second-feet,

Extremes.--Maximum discharge during year, 8,040 second-feet June 2 (gage height, 5.88

Te6t); minimum dally, 200 second-feet Jan. 27 to Feb. 3
1924-49: Maximum discharge, 14,100 second-feet June

'3, 1948 (gage height, 7.76

feet), but may have been greater June 14, 1927, when Wise River Reservolr Dam falled;
minimum observed, 49 second-feet Aug. 17, 1931 (gage height, 0.70 foot, site and datum

then in use),

Remarks.--Records good except those for periods of ice effect or no gage-height record,
Which are poor. Several diversions above statlon.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 540 540 370 260 200 360 432 3,850 7,430 1,300 450 276
2 524 564 380 260 200 360 426 3,560 7,790 1,200 450 272
3 500 625 400 250 200 370 444| 3,400| 7,460 1,090 444 287
4 493 870 380 260 210 380 450 3,120 6,000 1,020 444 281
5 524 589 350 270 220 380 480 2,880 4,900 1,020 414 313
] 548 548 330 270 220 380 550 2,700 4,520 1,020 392 344
7 564 465 320 280 230 390 644} 2,690| 4,540 890 370 364
8 564 390 320 240 240 390 684 2,880 4,730 970 549 370
9 556 377 330 230 250 400 700 3,260 4,610 950 349 375

10 532 451 340 220 250 410 764| 3,740| 4,490 890 354 370
11 524 524 350 * 220 230 420 930 4,440 4,350 834 354 381
12 516 556 350 220 200 410 1,210] 5,190| 4,080 8lé 338 398
13 486 607 340 220 200 400 1,470 5,870 3,590 798 328 414
14 479 548 310 220 220 390 1,720| 6,520{ 3,120 764 328 414

15 486 607 300 230 250 380 1,900 7,040 2,760 732 333 403

16 516 564 290 240 280 390 2,090] 7,320 2,460 716 323 398

17 540 280 240 320 400 2,500{ 7,570 2,510 676 318 392

18 540 465 280 240 340 410 3,520 7,370 2,780 660 308 386

19 524 500 280 230 350 420 4,810 6,780 2,870 636 299 375

20 516 500 290 220 350 440 4,080{ 7,080{ 2,870 608 299 381

21 508 589 280 220 350 460 3,700! 6,700{ 2,700 585 295 364

22 508 556 280 220 350 480 3,220 6,570 2,510 571 281 370

23 508 540 270 210 350 470 3,180) 6,130{ 2,370 550 299 359

24 500 556 270 210 360 460 3,500 5,740 2,160 a540 313 359

25 508 532 270 210 360 450 3,700 5,140 1,930 &530 308 359

26 516 479 270 210 *360 440 3,520 4,660| 1,770 a520 299 354
27 516 430 270 200 360 430 3,400 4,610 1,880 4500 290 349

28 430 270 200 360 430 3,590} 4,900 1,720 494 285 338

29 508 410 270 200 - *426 4,180f 5,400; 1,580 480 290 333

30 508 364 270 200 - 420 4,300f 5,820{ 1,430 474 281 349

31 524 - 270 200 - 456 - 6,150 - 468 276 -

Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCLODOL, .t vv s ernnsnnrrnssenasnasasueannnns 16,076 564 479 519 31,890
15,476 670 364 516 30,700
DeCemDEr. . v acsuurtvnettairastararonatasinees 9,580 400 270 309 18,000
Calendar YeAr 1948 ......ccecveseannoasnes 661,382 13,800 270 1,807 | 1,312,000
7,100 280 200 229 14,080
7,810 360 200 279 15,490
12,802 480 360 413 25,390
85,874 4,810 426 2,196 130, 700
159,090 1,570 23690 5,132 315,600
107,910 7,790 5430 3,597 214,000
3, 400 3 460 755 , 41

AUBUBL. .o cvvnseinrsanias 10,461 450 276 337 20,750

September. .. corverrrunttosrstssrocorinanens 10,708 414 267 357 21,240
Water year 194B+49 .....ccuivisisianercanas 446,287 7,790 200 1,223 885,200

* Winter dlscharge measurement made on this day.
a No gage-height record; discharge interpolated or computed on basis of weather records.
Note.--3tage-discharge relation affected by ilce Dec. 1 to about
Dec. IS to Feb. 2, Peb. 4-25, Mar. 13-17, Mar. 20-28; discharge computed as explained

960926 O - 51 - 7

. 28 (no gage-height record
footnote a.
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Miner Creek near Jackson, Mont.

Location.-~Water-stage recorder, lat. 45°20', long. 113°33!', in SW% seg. 3, T. 6 5., R,
>, 1 mile below Miner Lake, 7 miles southwest of Jackson, and 75 miles upstream

from mouth.

Records avallable.--May 1948 to September 1949.

Extremes.--Maximum discharge during year, 207 second-feet May 14 {(gage helght, 2.74 feet);
minimum daily not determined, occurred during winter period.
1948-49: " Maximum discharge, about 300 second-feet May 29 or June 3 (gage helght,

3.34 feet, present datum, from floodmark); minimum daily not determined.

Remarks .--Records good except those for perilods of 1ce effect or no gage-height record,

WhHich are poor. No diversion above station.

Natural storage in Miner Lake.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 10 9.1 8 N 5 58 143 45 13 7.2
2 9.6 1 9 5 52 1086 45 13 8.9
3 10 12 10 [ 48 87 45 13 8.5
4 11 1 8 (*) 8 46 77 45 13 6.9
S 14 9 6 16 45 90 45 13 8.5

5

6 13 11 8 24 46 117 45 13 10
7 12 11 6 30 51 139 41 13 9.1
E 12 11 ] 4 40 83 154 39 13 7.2
9 12 1z 7 32 84 149 37 13 6.5
10 I1 13 7 27 99 159 35 13 6.2
11 11 13 7 21 121 168 54 13 6.9
12 10 13 8 26 149 158 33 13 7.9
13 9.6 13 6 23 170 122 32 13 7.6
14 9.6 12 ] 20 192 104 31 12 6.9
15 13 13 13 20 176 95 30 11 6.2
16 11 12 5 5 25 189 90 29 11 7.2
17 10 11 5 30 184 79 27 11 6.9
18 9.6 10 *5 38 143 87 28 12 6.2
19 10 10 50 122 68 25 11 5.9
20 9.6 1o 52 144 70 22 11 5.6
21 9.1 n 4 46 128 62 20 9.6 5.4
22 8.5 11 5 44 112 87 18 9.8 5.1
23 8.5 12 46 102 71 18 n 5.2
24 8.5 12 58 96 87 18 12 5.4
25 8.5 10 5 62 102 69 18 1 5.1
26 8.5 9 61 122 71 16 10 5.1
27 7.9 8 87 147 63 16 9.1 5.1
28 7.9 8 73 159 55 15 8.5 5.4
29 7.9 8 - 83 171 48 15 8.5 5.6
30 7.9 8 - 70 159 45 14 7.9 5.9

31 7.9 - - - 160 - 13 7.6 -

h

Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
[0 309.1 14 7.9 9.97 813
November..... cereanen 324.1 13 8 10.8 643
DeCember. .. svsrrioarcncactoorrvarans 183 10 - 5.90 363

Calendar year - - - - -
JAnuary........ 134 - - 4.32 266
February.. 125 - - 4.46 248
March..... 155 - - 5.00 307
April... 1,108 83 5 36.9 2,200
May.... 3,838 192 45 117 7,220
June.,. 2,860 168 45 95.3 5,670
July... 892 45 13 268.8 1,770
August.i.oone 352.8 13 7.8 11.4 700
September. .. .iuereiieiiiiitiiiriereteniioonn 195.5 10 5.1 6.52 388
Water year 1948-49 «ccvevranronvsoranonensl 10,276.5 192 - 28.2 | 20,390

Penk discharge (mmeE 80 §ec.-ft.g.--Am‘. 29 (1 p.m.) 87 sec.-ft.; May 14 (6 to 7 a.m.} 207 sec.-
o A.m. 8€c.-1t.; June 11 (7 to 8 a.m.) 178 sec.-ft.

* Winter discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 5, Nov. 16 to Apr. 9 (no gage-helght record
Dec. I4-17, Jan. 20 to Feb. 3, Mar. 19-29; discharge computed on basis of weather records). No gage-
height record June 29 to July 13; discharge computed on basis of recéorded range in stage and records

for Big Hole River near Jackson.
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Trall Creek near Wisdom, Mont.

Location. --Water-stage recorder, lat. 45°39', long. 113°43', in SW: sec. 16, T. 2 S., R.
T7 W., 100 feet downstream from Runaway Creek, 4 miles upstream from confluence with
Ruby Creek, and 14 miles west of Wisdom.

Records available.--June 1948 to September 1949.
Extremes.--Maximum discharge during year, B58 second-feet May 15 {gage height, 4.90 feet);
minimum not determined.
1948-49: Maximum discharge, that of May 15, 1949; minimum not determined.

Remarks.--Records good except those for periods of ice effect or no gage-helght record,
T whIch are poor. No regulation or diversion above station.

Discharge, in second-feet, water year October 1948 to September 1945

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 29 24 N *20 301 520 78 25 .13
2 28 26 23 293 464 69 24 12
3 26 27 30 261 426 66 23 14
4 28 24 42 244 403 65 22 18
S 34 23 58 251 382 83 21 26
[ 30 22 95 256 360 83 20 36
7 29 22 160 312 365 59 19 28
8 28 22 195 397 352 56 19 23
9 27 23 170 494 290 53 19 21
10 26 23 160 582 261 50 20 20
11 25 23 153 663 241 50 21 25
12 24 23 148 738 218 49 21 27
13 23 23 147 713 197 45 23 23
14 24 22 149 801 178 42 23 22
15 39 22 153 801 163 40 22 20
18 12 12 14
16 30 21 170 779 152 39 21 23
17 25 20 195 829 185 36 20 27
18 24 20 230 704 167 35 22 23
19 23 19 255 630 0 34 23 21
20 22 18 260 604 141 33 22 20
21 22 19 248 580 123 33 20 18
22 22 20 241 547 129 33 18 16
23 21 21 253 532 123 32 16 16
24 22 21 295 485 109 30 19 16
25 *22 21 303 467 100 29 19 18
26 21 20 299 457 106 29 18 16
27 20 19 338 478 107 29 16 16
28 20 18 358 496 91 30 16 16
29 20 19 - 390 498 86 29 16 16
30 20 19 - 340 478 79 27 14 20
3 21 - - - 513 - 26 14 -
Second~ Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
October.....,.... 773 39 20 24.9 1,530
November......... 644 27 18 21.5 1,280
DeCember. . cuvtveosrnnanceerorannntarasaerons 496 - - 16.0 984
Calendar YEAr . ...eesccvecicaarsereanenn - - - - -} -
JANUARY v carusotrteansaratressnansasssansne 372 - - 12.0 738
336 - - 12.0 666
434 - - 14.0 861
5,888 390 20 196 11,680
18,252 829 244 524 32,240
6,656 520 79 222 13,200
1,350 76 26 43.5 2,680
August. . . 616 25 14 19.9 1,220
September, .. ciieiiiiiiieireriiiiiintttinaen 608 36 12 20.3 1,210
water year 1948-49.......ci000000ntvnnnn 34,425 829 - 94.3 68,290
Peak discharge (base, 200 nec.-ft.).--Apr. 29 (3 a.m.) 405 sec.-flt.; May 15 (12:30 a.;.) 858 sec.-
ft

* Winter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Oct. 28, Nov. 5 to Dec. 12, Apr. 1, 23-25. No
gage-height record Dec. 13 to Mar. 31, Apr. 2-22; discharge computed on basis of weather records and
records for Miner Creek near Jackson.
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Birch Creek near Relchle, Mont,

Location.--Water-stage recorder, lat. 45°24', long, 112°49', in SE: sec. 15, T. 5 8.,
R, 10 W., a quarter of a mile downstream from Sheep Creek and 8 miles southwest of
Reichle.

Records available.--May 1946 to September 1949. .

EXtremes .--Maximum discharge during year, 139 second-feet May 16; maximum gage helght
Tecorded, 4.14 feet Dec. 9 (backwater from ice); minimum daily discharge, 7 second-
feet Jan. 24, 25.

1946-49: Maximum discharge observed, 175 second-feet June 3, 1948; maximum gage
helght recorded, 4.75 feet Dec. 12, 1947 (backwater from ice); minimum dally discharge,
that of Jan. 24, 25, 1949.

Remarks.--Records good except those for periods of ice effect or no gage-helght record,
which are poor. No diversion above statlon. Some regulation at lakes in headwaters.
Diversions from Willow and Bond Creeks into Birch Creek above station for 1949 are
listed below:

Mean

Runoff in

Month (sg:gzd- acre-feet
Apr. 27-30...... 9.7 ki
ng 1-4, 12-31. 12.1 575
June 1-30....... 18.4 1,100
July 1-22, 29-31 10.2 506
Aug. l.ieeoeonon 11.0 22
The period.... - 2,280

Cooperation.--Diversion record furnished by Water Commissioner.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 13 13 i2 11 9 9 8 30 986 58 27 8.6
2 13 14 14 10 9 9 8 30 86 54 24 8.6
3 12 14 15 9| *nh9.6 9 8 29 81 53 18 8.1
4 12 13 14 9 9 9 *h8.6 24 80 54 16 11
5 13 n 12 9 9 10 Qo 25 81 55 15 14
6 1z 10 11 10 9 10 12 33 88 52 14 18
7 13 10 11{ & 10 9 10 16 37 99 S1 14 21
8 iz 10 n 10 1o 10 20 42 96 49 14 21
9 12 11 11 9 10 10 16 48 94 48 14 20

10 12 12 1z 8 10 10 18 56 96 53 14 12

11 12 13 13 8! 10 9 20 64 95 59 14 15

12 12 13 14 8 9 9 22 71 89 58 13 14

13 12 12 14 8 8 9 18 80 82 59 13 16

14 12 12 13 9 8 9 18 92 79 53 12 16

15 13 12 13 9 8 9 *nl15 95 77 48 12 16

16 12 11 *12 9 8 9 16 106 75 43 12 19

17 18 11 11 9 9 9 18 113 76 42 12 18

18 16 12 lo 8 9 10 22 89 73 44 12 17

19 16 *15 11 8 10 1 28 80 75 47 12 186

20 16 12 12 8 10 12 28 81 71 48 12 18

21 17 12 12 8 10 13 26 86 69 46 9.6 16

22 16 1z 11 8 9 14 24 84 67 45 9.1 14

23 15 13 10 8 9 15 22 78 68 44 11 12

24 14 12 10 7 ] 15 22 75 85 42 1n 11

25 14 14 10 7 ] 14 22 77 82 40 9.8 12

28 14 12 10 8| *h9.6 12 24 84 [:28 38 9.6 12

27 14 10 10 8 9 10 31 93 85 36 9.1 11

28 15 10 11 8 9 9 36 104 73 34 9.1 1o

29 14 10 11 8 - 9 37 104 69 34 8.6 12

30 12 11 11 8 - 9 31 97 63 30 8.6 14

31 12 - 11 8 - 8 - 101 - 27 9.1 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet
420 18 12 13.5 833

357 15 10 11.9 708

December. .. oovuersnrs 363 15 10 1.7 720

Calendar year. 1948 . 12,293 173 10 33.6 24,390
265 11 7 8.5

256.2 10 8 9.15 508

320 15 8 10.3 835

602.6 37 8 20.1 1,200

2,208 113 24 71.2 4,380

2,351 99 [:38 76.4 4,660

1,444 59 27 46.6 2,860

. 398.4 27 8.6 12.9 790

September. .. 430.3 21 8.8 14.3 853
Water year1948-49 ....... Neesreenserasaan 9,415.5 113 7 25.8 18,670

* Winter discharge measurement made on this day.

h Computed from wire-weight gage reading.

Note.--Stage-discharge relation arfected by ice Nov. 5-12, 16-282, Nov. 26 to Dec. 11, Dec. 13-30.
No gage-height record Dec. 31 to Feb, 2, Feb. 4-25, Feb. 27 to Apr. 3, Apr. 5-14, 16-23; discharge
computed on basis of 6 discharge measurements, weather records, and records for Grasshopper Creek
near Dillen.




BOULDER RIVER BASIN 87
Boulder River above Rock €reek, near Basin, Mont.

Location.--Water-stage recorder, lat. 46°15', long. 112°30', in Sw;]f sec. 20, T. 6 N., R.
., half a mile upstream from Rock Creek, 3 miles upstream from Thunderbolt Creek,
and 12 miles west of Basin.

Records avallable.--June 1946 to September 1949. April to September 1936 at site a quar-
T ter ol a mile downstream, published as Boulder River at CCC camp near Bernice. *

Extremes.--Maximum discharge durlng year, 62 second-feet May 15 (gage helght, 2.16 feet);
mInimgxir‘x discharge, 1.4 second-feet Aug. 21, but may have been less during period of
ice effect, .

1936, 1946-48: Maximum discharge, 582 second-feet May 19, 1948 (gage height, 3.72
feet); minimum observed, 0.6 second-foot Aug. 28 to Sept. 1, 1936.

Remarks.--Records fair except those for periods of 'ce effect or no gage-height record,
Which are poor. A few small diversions above station for irrigation.

Discharge, in second-feet, water year oOctober 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.4 2.8 2.5 1.8 2.2 24 28 9.1 2.0 1.6
2 2.2 3.1 2.5 *1.8 2.4 26" 31 7.6 2.1 1.8
3 2.3 3.1 2.6 1.9 2.6 26 26 7.8 2.1 2.4
4 2.3 2.9 2.8 2.0 2.8 24 22 7.0 2.4 2.2
5 2.8 b2.86 2.8 2.0 3.0 . 22 20 7.9 1.9 2.8
[ 2.6 b2.2 2.8 2.0 3.8 20 19 9.4 1.9 2.6
7 2.8 b2.0 *2.8 2.0 4.0 22 18 7.3 1.8 2.2
8 2.8 2.1 2.8 2.0 4.0 24 17 6.4 1.7 1.9
9 2.4 2.2 2.8 2.0 h3.3 28 16 5.6 1.7 1.8
10 2.4 2.2 2.8 2.0 5.0 30 15 5.8 1.8 1.8

11 2.4 2.4 2.8 2.0 10 33 14 5.0 1.9 2.8

12 2.3 2.5 2.8 2.0 h&.6 35 13 4.8 1.8 2.8

13 2.4 2.5 2.8 1.9 §.0 39 12 4.5 2.2 2.5

14 2.4 2.5 b2.6 (O) 1.8 6.0 41 12 4.2 2.0 2.2

15 2.4 2.8 b2.4 . 1.8 7.0 45 11 3.8 1.8 2.1

1.7 1.5

16 2.3 2.9 2.4 1.8 hl4 40 11 3.6 1.7 2.8

17 2.4 2.8 2.4 1.8 20 41 16 3.3 1.8 2.8

18 2.3 2.4 2.4 1.8 25 33 19 3.3 1.8 2.2

19 2.3 2.4 2.5 1.9 35 30 24 3.3 1.8 2.0

20 2.2 2.5 2.8 2.0| h30 32 17 3.1 1.8 1.9

21 2.3 2.8 2.6 h2.1 25 29 14 3.1 1.7 1.8

22 2.4 2.5 2,5 2.2 25 28 14 2.9 1.6 1.8

23 2.4 2.5 2.4 2.3 32 24 14 2.8 1.7 1.8

24 2.4 2.8 2.3 2.4 31 22 13 2.8 2.2 1.8

25 2.5 2.8 2.2 2.4 30 20 12 2.8 2.0 1.8

26 2.4 2.5 2.1 2.2 30 18 13 2,5 1.8 1.8

27 2.4 2.5 2.0 h2.1 34 18 15. 2.9 1.7 1.8

28 2.4 2.5 2.0 2.0 34 18 12 3.8 1.8 1.8

29 2.3 2.8 2.0 - 2.0 34 19 11 2.6 1.6 1.8

30 2.4 2.5 2.0 - 2.0 26 18 10 2.4 1.6 2,0

31 2.6 - . 2.0 - 2.0 - 19 - 2.2 1.6 -

Second- Runoff 'in
Month foot-days Maximum Minimum Mean acre-feet
74.5| 2.8 2.2 2.40 148
75.8 3.1 2.0
77.0
Calendar year 1948 ,,......couiesenncncenns 6,652.3
P=———- e
JBIUBPY. . orvenrrsrsanensessanssssnsevsusssns 52.7 - - 1.70 105
42.0 - - 1,50 83
62.0 2.4 1.8 2.00 123
493 .4 35 2.2 16.4 9
848 45 18 27.4 1,680
489 31 10 16.3 7
143.4 9.4 2.2 4.83 264

August, , 57.3 2.4 1.6 1.85 114

September... 62.8 2.8 1.6 2.09 125
water year 19468-49,....... cereanan 2,477.9 45 - 6.79 4,910

Peak discharge (base, 50 sec.-ft.).--Apr. 27 (9:30 p.m.) 54 sec.-ft.; May 15 (12:30 a.m.) 62 sec.-
't

* Winter dlscharge measurement made on this day.

b Stage-discharge relation affected by ice.

h Computed from wire-weight gage readings.

Note.--No gage-height record Dec. 16 to Apr. 25 except days footnoted "h"; discharge computed on
basis of weather records and records for Boulder River near Boulder.
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Boulder River near Boulder, Mont.

Locatlon.--Water-stage recorder, lat. 46°13!, long. 112°05¢, in SE: sec. 3, T. 5 N., R. 4
BW‘. ,lgt highway bridge half a mile downstream from Muskrat Creek and 2 miles east of
oulder.

Records available.--April 1929 to September 1931, March 1934 to September 1949, .
ECOoree aval-@n.e
Average discharge.--16 years (1930-31, 1934-49), 107 second-feet.
Extremes.--Maximum discharge during year, 878 second-feet May 17 (gage height, 8.64 feet);
minimum, 12 second-feet Sept. 1 (gage height, 5.58 feet).
1929-31, 1934-49: Maximum discharge, 2,620 second-feet May 22, 1948 (gage helght,
10.37 feetf; no flow July 15-17, 21, 1931.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
T whIch are poor. Many dlversions above station for irrigation.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
iy 43 49 40 36 21 35 67 347 401 139 24 13
2 41 52 46 37 22 *36 74 341 414 103 23 13
3 40 56 47 36 23 35 84 382 407 91 22 14
4 39 53 34 34 24 40 a8 338 392 88 21 14
5 39 38 34 33 . 24 40 102 323 365 98 19 14
[ 41 38 36 31 24 42 127 311 344 120 18 15
17 43 32 41 33 25 46 139 338 326 111 18 16
8 46 34 42 35 25 46 143 392 320 90 17 15
g 44 40 42 35 25 46 127 459 a300 76 18 15
10 41 44 45 33 26 43 145 516 az60 87 17 15
11 39 46 45 32 27 44 278 578 az220 64 17 15
1z 38 50 45 28 28 46 344 610 also 64 17 17
13 38 52 40 25 26 45 281 655 also 80 17 23
14 37 47 40 *23 26 45 225 640 al30 55 17 23
15 38 53 43 24 26 45 218 610 ala2o 50 17 21
1ls 38 44 43 24 26 47 235 630 120 45 16 21
17 36 44 42 b24 28 44 275 715 178 40 15 24
18 37 41 41 b24 28 48 368 552 220 38 14 24
18 38 33 42 b22 29 53 456 488 347 37 15 21
20 38 47 43 b20 29 59 500 556 353 34 15 20
21 38 50 43 bl9 30 60 389 504 302 35 14 19
22 40 49 42 J2%:) 31 59 335 459 250 34 15 18
23 42 47 40 bl18 33 62 341 431 218 32 15 18
24 42 53 39 bl8 35 84 428 383 189 32 16 18
25 42 48 38 bls 33 86 417 407 164 30 16 17
26 41 44 37 bl8 33 86 386 323 154 28 16 17
27 41 41 36 19 34 65 398 311 178 32 15 17
28 40 40 35 20 35 57 448 323 149 35 15 18
29 40 42 35 20 - 57 470 353 147 32 15 18
30 43 35 38 21 - 58 407 326 141 28 14 i8
31 45 - 36 21 - 68 - 359 - - 25 13 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-fest
[ T 1,248 46 36 40.3 2,480
November........... e 1,342 56 32 44.7 2,660
December.......cooceivennann cesesarascasans . 1,248 47 34 40.3 2,480
Calendar year 1948 .........ceveunernennns 76,083 2,400 28 208 150,900
January........ 799 37 18 25.8 1,580
Pebruary... 778 35 21 27.7 1,540
March. 1,570 88 35 50.6 3,110
April 8,295 500 67 276 16,450
May 13,940 715 311 450 27,650
June. 7,439 414 120 248 14,760
July. 1,813 139 25 58.5 3,600
August 521 24 13 16.8 1,030
September.............c 0000 nn0annn cesarsaans 531 24 13 17.7 1,050
Water year 1848-49 .........iiieiiieieennn 39,522 715 13 108 18,390

* Winter dlscharge measurement made on this day.

a N;‘gaige-hoight record; discharge computed on basis of records for Boulder River above Rock Creek,
near Basin.

b Stage-discharge relatlon affected by ice.
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-
Willow Creek near Harrison, Mont.
Locatlon.--Water-stage recorder and Cone-type welr, lat. 45°43', long. 111°44', in Wi sec.
28, T. 1S., R. 1 W., 2} miles northeast of Harrison and 11 miles upstream from mouth.
Drainage area.--88.4 square miles.
Records available.--Aprll 1938 to September 1949 (no winter records prlor to 1947). .
Extremes.--Maximum discharge during year, 188 second-feet May 17; maximum gage height re-
corded, 2.65 feet Dec. 28 (backwater from ice); minimum discharge, 2.3 second-feet Aug.
10, 21-23, 25, 26 (gage height, 0.37 foot). .
1938-49: Maximum discharge, 725 second-feet June 27, 1944 (gage helght, 4.05 feet,
datum then in use); minimum recorded, 1.6 second-feet Aug. 30, 1940 (gage height, 0.16
foot, datum then in use).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversions above statlon for irrigation.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov. Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept.,
1 14 35 28 39 53 118 12 3.0 3.0
2 14 38 32 42 50 91 10 3.2 3.2
3 15 39 34 45 49 75 11 4.4 4.4
4 15 38 35 47 45 56 10 3.5 5.1
5 14 34 35 52 42 49 9.6 3.5 5.9
8 13 36 34 57 52 8.2 3.0 7.3
7T 13 36 34 55 34 58 €.9 2.8 5.9
8 13 38 33 55 32 81 6.6 2.8 5.5
9 13 39 *22 48 32 5¢ 5.9 2.8 5.5

10 13 38 28 50 32 60 5.5 2.6 5.1

11 14 38 32 56 3% 60 5.5 2.8 5.9

12 16 38 31 68 3 63 6.2 2.8 6.2

13 18 40 28 70 4 82 6.2 3.0 6.2

14 20 40 23 61 4 43 7.8 3.2 5.9

15 23 *40 22 58 5 40 6.9 3.2 5.1

25 20 25

16 25 38 23 55 63 31 5.9 3.0 5.1

17 25 38 25 54 156 42 4.8 2.8 4.8

18 26 35 32 56 136 36 4.8 2.8 5.1

19 28 35 41 59 105 48 4,1 3.0 6.2

20 29 36 49 67 94 55 4.1 2.8 6.2

21 30 38 47 59 84 36 4.1 2.8 6.2

22 31 37 43 54 71 28 3.5 2.6 6.6

23 32 38 38 56 63 27 3.5 2.8 6.6

24 31 38 38 61 52 24 3.5 2.8 6.6

25 31 38 38 81 42 20 3.5 2.6 6.6

26 32 37 38 81 38 20 3.2 2.6 6.6

27 32 36 35 62 44 24 3.2 2.8 6.2

28 33 35 32 61 60 20 3.5 2.8 5.9

29 33 34 - 36 63 95 16 3.2 3.0 6.2

30 33 34 - 36 58 97 13 3.2 3.0 6.9

31 34 - - 38 - 114 - 2.8 3.0 -

Second~ Runoff in
Month foot-days Maximum | Minimum Mean acre-feet

October.... 713 34 13 23.0 1,410

November. ... . 1,114 40 34 37.1 2,210

December. . .coietieitienniocertaasrerrasianns 78 . - - 25.0 1,540
Calendar year 1948 ........ceessercescssses| 18,844 293 10 51.5 37,380

JROUBLY. . v evseenaseooarsnonsaonasscassonassa] o 620 - - 20.0 1,230

. . 700 - - 25.0 1,390

1,050 49 22 33.9 2,08
. 1,690 70 59 56.3 3,350
May..co00es 1,935 156 32 682.4 3,840
June, , o 1,317 118 13 45.9 2,730
179.2 12 2.8 5.78 356
9l.4 4.4 2.8 2.95 181

Beptember......vueresriaicraasiasescoacasscne 172.0 7.3 3.0 5.73 341
Water year 1948-49 ........ci.ccuievececenss| 10,416:6 158 2.6 28.5 20,650

Pesk di!chu:g% (base, 120 sec.-ft.).--May 17 (12 m.) 188 sec.-ft.; June 1 (8:30 a.m.) 128 sec,-ft.
nter dlscharge measurement made on this day.

Note.--Stage-discharge relation affected by 1ce Nov. 19, 20, Nov. 26 to Dec. 28, Mar. 15-17. No
gage-height record Dec. 29 to Mar. 8; discharge computed on basis of weather records.
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Willow Creek near Willow Creek, Mont.

Location.--Staff gage, lat, 45°45', long. 111°39', in NEL sec. 18, T. 1 8. R. 1 E., at
Tarm bridge 3% miles downstream from Harrison Lake, 5 miles south of town of Willow
Creek, and 53 miles upstream from mouth.

Drainage area.--164 square miles.

Records avallable.--October 1947 to September 1949. September 1919 to December 1932, May
O AUZUST 1947 at site a half mile upstream. Few winter records prior to 1948.

Extremes.--Maximum discharge observed during year, 114 second-feet Nov., 26; maximum gage
~Thelght observed, 3.42 feet Feb. 20 (backwater from ice); minimum discharge observed, 1.3
second-feet Oct. 16, 17 (gage height, 0.58 foot).
1919-32, 1946-49: Maximum discharge observed, 650 second-feet July 31, 1948 (gage
height, 5.20 feet), from rating curve extended above 140 second-feet by logarithmic
plotting; minimum observed, 0.3 second-foot Nov. 13, 1947 (gage height, 0.52 foot).

Remarks.--Records fair except those for perlods of 1lce effect or no gage-helght record,

whAlch are poor. Flow regulated by Harrison Lake, completed in 1937. One diversion
between gage and Harrison Lake for irrigation of about.100 acres.

Discharge, in second-feet, water year October 1948 to September 1949

Daey| Oct. Nov, Dec. o Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 45 45 11 24 18 27 32 62 110 31 54 39
2 45 45 110 23 19 »27 32 62 110 28 54 38
3 45 45 108 »22 *20 29 32 62 110 26 54 38
4 45 46 90 22 20 32 32 63 110 26 50 38
5 45 46 70 22 21 32 32 63 110 27 66 38
[ 45 47 54 23 21 32 32 63 110 37 66 38
7 45 47 50 24 22 32 32 64 103 44 65 38
8 45 47 50 24 22 31 32 74 103 44 66 38
9 45 47 50 22 23 31 32 74 103 44 88 27
10 45 47 51 18 24 31 54 75 103 44 86 27
1 45 48 52 18 24 31 54 75 103 44 55 27
12 2.2 48 53 18 22 31 5¢ 75 103 44 46 27
13 2.2 48 50 19 20 31 5¢ 78 103 50 46 27
14 2.2 48 40 20 20 31 54 76 103 55 46 27
15 1.8 80 30 20 20 31 54 76 103 61 46 27
16 1.3 60 26 20 22 31 54 17 103 61 46 27
17 1.3 67 25 20 24 31 as4 77 103 61 46 27
18 8.5 73 25 20 24 30 a54 77 103 61 46 27
19 8.1 83 25 19 23 30 25¢ 58 76 56 46 26
20 7.4 83 26 18 22 30 as6 58 71 65 48 26
21 7.4 103 26 17 23 30 a58 58 71 65 46 26
22 7.7 109 25 15 24 30 260 58 69 65 45 26
23 7.7 109 24 15 25 30 260 58 69 65 45 26
24 7.7 109 23 15 26 30 a80 58 39 81 45 26
25 7.7 109 22 15 27 30 60 74 39 81 45 16
26 44 114 22 15 217 30 80 105 39 82 45 14
27 s 113 22 15 27 30 60 110 39 8z 42 14
28 a4 113 23 15 27 30 61 110 37 82 39 14
29 a4 113 23 16 - 32 61 110 37 86 39 14
30 44 112 24 16 - 32 51 110 37 84 39 1¢
31 4“4 - 24 17 - 32 - 110 - 84 39 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
October......c..... PP . ~ 832.0 45 1.3 26.8 1,650
November. '2,184 114 45 72.8 4,330
DECOmDEI . 1 v vvvrieniroarnoronsansancsonnan 1,354 11 22 43.7 2,690
CBlENdAr YEBD 1948 veveenrersresseennnnn.d|  23,335.8|  284|  1.3|  63.8| 45,280
AUGUBE . «veerunenrnns 1,545 66 39 49.8 3,060
September. .. .ciiiiiiiiiicotisiieriacioanans 817 39 14 27.2 1,620
 Water year 1948-49 .........c....e.00u...d 17,0210 114 1.3 46.8 33,760

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.--Stage-discharge relation affected by ice Nov. 27 to Dec. €, Dec.4toFeb. 24 {no gage-height
record Dec. 17 to Jan. 1, Jan. 29,Feb. 3, 9, 15; discharge computed on basis of 3 discharge measure-
ment and weather recsrulf.‘
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Norwegian Creek near Harrison, Mont.

Location.--Water-stage recorder and concrete weir, lat. 45°41', long. 111°43', in SWi sec.
10, T. 2 S., R. 1 W., 3 mlles upstream from Harrison Lake Dam (fomerly Willow Creek
Dam) and mouth, and 4 miles southeast of Harrison.

Drainage area.--34.6 square miles.

Records available.--April 1938 to July 1943, October 1946 to September-1949 (no winter
Tecords prior to 1947).

Extremes.--Maximum discharge during year, 22 second-feet Apr. 12; minimum, 1.6 second-
Teet July 24 (gage height, 0.92 foot).
1938-43, 1946-49: Maximum discharge recorded, 28 second-feet July 20, 1948; minimum
recorded, 0.8 second-foot Aug. 3, 1939, Aug. 15, 1940.

Remarks.--Records good except those for periocds of ice effect or no gage-height record,
T which are poor. Many diversions above station for irrigation. Water diverted at times
from South Willow Creek into headwaters of Norwegian Creek in connection with placer-
mining operations.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 9.3 7.8 b)) \ 5 100 14 15 2.6 2.2| 3.8
2 9.5 8.7 b 5.5 11 14 11 2.6 2.1 3.6
3 9.3 8.4 b 6.5 12 15 9.0 3.0 2.3 5.5
4 8.9 7.7 7 13 14 7.2 3.2 2.4 6.0
5 8.6 6.5 ? 15 13 6.4 4.0 2.5 7.2
6 8.8 6.8 6.5 17 12 8.1 5.0 2.7 7.8
17 8.2 b6.5 6.5 15 iz 5.7 5.0 2.4 8.0
8 8.2 b6 5.5 13 12 5.9 4.6 2.4 7.0
9 8.2 b6.5 5 iz 12 5.2 4.6 2.5 6.5
10 8.4 6.8 *hd.4 12 12 5.0 4.4 2.3 6.2
11 8.4 7.5 S 15 12 4.7 4.4 2.5 7.8
1z 8.6 T.4 4.5 19 12 4.7 4.3 2.4 7.0
13 8.7 7.7 4 16 12 4.4 4.3 2.5 4.7
14 9.1 7.7 3.5 14 8.6 4.1 4.1 2.4 4.4
15 8.3 7.7 3.5 13 9.8 3.6 3.8 2.3 4.2
5.5 4 4.5
16 9.3 7.2 4 13 8.6 3.4 3.4 2.1 4.3
17 9.8 7.2 5 14 18 5.9 3.4 2.0 4.2
18 10 b? 7 15 14 4.7 3.9 2.0 4.1
19 9.3 bé.5 9 16 13 9.8 3.4 2.2 3.8
20 8.6 b6.5 12 20 14 6.6 2.5 3.1 3.9
21 8.4 8.8 11 17 16 3.8 2.3 3.0 4.1
22 8.0 6.8 11 i6 14 3.7 2.1 2.8 4.2
23 7.9 6.7 10 18 15 3.2 2.1 3.0 4.2
24 7.5 6.8 8.5 14 12 3.7 2.0 3.7 4.2
25 7.5 7.9 is 11 3.8 2.0 3.8 4.2
26 7.5 b8 9 16 8.1 4.3 2.0 3.8 4.2
27 8.2 8 8 18 7.8 3.9 2.0 3.9 4.3
28 7.9 8 h7.0 16 11 3.3 2.2 4.1 4.3
29 7.9 7.5 - 8.5 18 14 3.0 2.2 3.9 4.8
30 7.5 b7 - 9 16 11 2.8 2.1 3.8 5.6
31 7.4 - - 9.5 - ht5 - 2.0 3.7 -
Second- Runoff in
Month foot-days | Maximum | Minimum Mean | . ore-feet
[0 T 264.0 10 7.4 08.52 524
November......... 217.3 8.7 6.0 7.24 431
December. .. i iiiiiniiiiiriniiecasarnsannans 170.5 - - 5.50 338
Calendar year 1948 .....ccvvvernsaavannsas 2,926.1 22 1 T.99 5,800
______ RN SRR S gy g
JANUATY. .t tectsovrasacnsasasrosrssarssusasuns 124 - - 4.0 246
126.0 - - 4.50 250
217.9 12 3.8 7.03 432
446 20 10 14.9 885
382.9 18 7.8 12.4 759
163.7 15 2.6 §.46 325
99.8 5.0 2.0 3.21 197
86.8 4.1 2.0 2.80 172
153.7 8.0 3.6 §.12 308
2,452.3 20 2.0 6.72 4,860
-ft, .--Apr. 12 (9 p.m.) 22 mec.~ft.; Apr. 20 (6 to & a.m.) 21 sec.-
s May 17 (1 p.n.) 0 sec.-ft.

pre P
* \unter diachn‘g. measurement made on thia day
b S8tage-discharge relation affected by-ice.
h Computed from staff-gage reading.
Note.--No gage-height record Nov. 27-29, Dec. 4 to Mar. 9, llur. 11-27, Mar. 29 to Apr. 9; discharge
tl:lonmilfod on basis of 2 dispharge mea weather and ds for Willow Creek near
arrison.
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Madison River near West Yellowstone, Mont.

Location.-~Water-stage recorder, lat, %4“39', long. 111°04', a quarter of a mile upstreanm
Trom Riverside ranger station and 13 mlles east of West Yellowstone and west boundary
of Yellowstone National Park. Altitude of gage, 6,650 feet (from topographi~ map).

Drainage area.--419 square miles.

Records avallable.--June 1913 to September 1949.

Average dlscharge.--33 years .1913-17, 1918-21, 1923-49), 464 second-feet.

Extremes.--Maximum discharge during year, 1,280 second-feet May 16, 17 (gage helght,
2.74 feet); minimum, 318 second-feet Jan. 10 (gage helght, 1.73 feet).

1913-49: Maximum discharge, 2,090 second-feet June 1, 1943, from rating curve
extended above 1,300 second-feet; maximum gage height, about 10.0 feet Jan. 8, 1937
(ice jam); minimum discharge, 100 second-feet (estimated) Feb. 7, 1933.

Remarks.--Records excellent except those for periods of ice effect, which are falr. No
diversion or regulation.

Ccoperation,--Water-stage recorder inspected by officials of National Park Service.

Discharge. in second-feet, water year October 1948 to September 1949

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 364 371 391 398 *360 398 391 640 880 457 364 357
2 364 404 391 398 360 398 384 630 847 442 371 357
3 364 419 404 371 360 398 384 729 814 450 391 364
4 378 398 411 350 360 398 391 739 750 457 384 378
5 426 378 398 370 370 398 404 688 729 457 378 384
6 398 378 404 380 370 404 419 621 739 457 384 378
7 378 378 404 390 370 404 442 668 770 442 371 371
8 378 364 404 380 380 404 465 750 814 426 364 364
9 384 371 398 350 390 404 450 803 750 426 3178 364
10 384 378 411 340 400 404 442 891 738 450 391 364
11 378 384 404 360 390 404 465 879 750 442 378 384
12 378 384 411 370 380 404 514{ 1,090 792 426 371 413
13 371 384 404 390 370 404 531 1,170 760 426 378 404
14 371 384 419 404 380 404 473) 1,170 699 426 364 384
15 398 404 419 398 390 404 450| 1,180 621 419 364 378
16 384 404 404 371 410 404 457 1,220 583 411 364 378
17 371 398 404 360 404 411 488 1,260 574 404 364 384
18 371 378 426 350 419 398 631 1,190 548 404 364 371
19 371 384 419 350 419 391 557 | 1,080 557 404 364 364
20 364 391 411 350 411 404 659 | 1,090 574 404 364 357
21 364 398 400 370 411 398 583{ 1,070 548 442 357 357
22 364 391 390 400 411 391 557| 1,040 514 411 357 357
23 364 398 380 380 419 404 *602 | 1,030 505 398 364 357
24 364 404 380 350 411 398 699 946 497 398 384 357
25 364 338 390 330 411 391 760 891 480 398 384 364
26 364 398 390 350 404 404 739 924 473 391 378 364
27 364 391 330 360 398 398 729 946 480 384 371 364
28 364 404 390 350 398 398 750 990 465 384 371 364
29 364 391 391 340 z 391 781 979 488 378 357 371
30 364 391 384 370 - 391 718 913 465 371 364 488
31 357 - 411 360 - 391 - 880 - 364 364 -

Per Runoff
Month Second~ Maximum | Minimum Mean square

foot-days i gile Inches | Acre—feet
October 11,572 426 357 373|  0.89C 1.03 22,950
November . 11,698 419 364 3390 .931 1.04 23,200
December 12,433 426 380 401 .957 1.10 24,660
Calendar year 1948 ......... 166,973 1,270 357 456 1.09 14.83 331,200
January . ............ 11,390 404 330 367 .876 1.01 22,590
February . 10,956 419 360 391 .933 .97 21,730
March .. .. 12,393 411 391 400 .955 1.10 24,580
April .. .. 16,216 781 384 541 1.29 1.44 32,160
May 29,197 1,260 621 942| 2.25 2.59 57,910
June 19,205 880 465 640{ 1.53 1.70 38,090
July ........... A 12,949 457 364 418 .998 1.15 25,680
August ...... ceen 11,502 391 357 371 .885 1.02 22,810
11,247 488 357 375 .895 1.00 22,310
Water year 1948-49 .......... 170,758 1,260 330 468 1.12 15.15 338,700

Peak discharge (base, 950 sec.-ft.).--May 16 (11 a.m.) 1,280 sec.-ft.

nter scharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 21-28, Jan. 4-13, Jan. 17 to Feb. 17.
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Madison River below Hebgen Reservoir, near Grayling, Mont.

Location.--Water-stage recorder, lat. A44 521,- long. 111°20', near northeast corner of
sec. 22, T. 11 S., R. 3 E., 500 feet downstream from Hebgen Dam, 16 miles northeast
of Grayling, and 17 miles upstream from West Fork.

Drainage area.--904 square miles.

Records avallable.~-October 1938 to September 1949.

Average discharge.~-11 years, 910 second-feet, unadjusted.

Extremes.--Maximum discharge during year, 2,090 second-feet Apr. 14 (gage height, 2.31

€et); minimum dally, 45 second-feet May 11.
1938-49: Maximum discharge observed, 5,980 second-feet June 3, 1943 (gage height,
3.69 feet); minimum daily, 5 second-feet June 1124, 1948,

Remarks.--Records good except those for discharges below 200 second-feet, which are falr.
FIow completely regulated by Hebgen Reservoir (see p. 67

Cooperation.--Gage-helght record and four discharge measurements furnished by The Montana

ower Co.
Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,160 954 1,250 1,020 686 350 1,530 1,040 1,460. 1,040 1,120 1,300
2 1,290 954 1,220 1,010 875 357 1,750 723 1,870 1,040 1,120 1,280
3 1,320 805 1,190 980 675 370 1,720 570 1,700 980 1,130 1,320
4 1,300 697 1,160 1,010 653 384 1,750 560 1,750 241 1,180 1,320
5 1,260 €697 1,150 1,020 653 357 1,820 5301 1,790 928t 1,150} 1,290
6 1,350 686 1,180 980 653 338 1,870 540 1,560 928 1,130 1,280
7 1,380 686 1,180 1,010 642 350 1,860 530 1,380 928 1,130 1,300
8 1,300 686 1,160 1,050 642 364 1,930 550 1,320 928 1,190 1,320
1,250 686 1,150 1,020 631 291 1,910 457 1,200 215 1,220 1,300
10 1,230 686 1,180 1,040 631 245 1,930 384 1,340 863 1,200 1,340
11 1,080 686 1,200 1,120 831 261 1,930 218 1,560 850 1,200 1,350
12 1,040 688 1,180 1,090 642 272 1,960 3 1,560 850 1,180 1,340
13 1,040 697 1,150 1,080 664 288 1,980 53 1,580 838 1,180 1,190
14 1,010 686 1,230 1,040 554 300 2,000 55 1,580 1,C¢10 1,280 1,050
15 1,010 686 1,300 B34 472 312 2,000 87 1,590 1,180 1,350 1,110
16 1,010 686 1,290 664 472 324 2,000 61 1,540 1,150 1,340 1,120
17 980 €86 1,260 684 472 284 1,960 98 1,520 1,130 1,300 1,110
18 941 686 1,200 664 419 222 1,980 94 1,380 1,120 1,300 1,090
19 863 686 1,190 664 419 238 1,960 68 1,260 1,090 1,280 1,090
20 778 686 1,180 719 412 288 2,000 68 1,250 1,060 1,290 1,160
21 708 686 1,200 708 358 300 2,000 70 1,120 1,110 1,320 1,260
22 686 697 1,200 708 324 318 2,020 72 1,020 1,110 1,300 1,280
23 686 697 1,180 897 338 331 2,000 72 1,010 1,080 1,290 1,300
24 686 697 1,220 708 357 4C9 1,960 70 826 1,090 1,300 1,290
25 875 697 1,290 697 370 565 1,960 72 730 1,190 1,360 1,260
26
875 697 1,260 875 338 730 2,030 161 130 1,180 1,340 1,340
27 790 708 1,220 875 318 814 1,720 338 708 1,130 1,320 1,350
28 928 708 | 1,090 675 338 980 | 1,200 402 921} 1,110{ 1,290 1,320
29 928 802 980 686 - 1,120 1,050 568 1,040 1,130 1,350 1,290
30 928 1,110 967 675 - 1,200 [ 1,080 754\ 1,020| 1,120f 1,360} 1,290
31 967 - 994 686 - 1,400 - 1,010 - 1,090 1,340 -
o Adjusted for change in
Observed Change in reservolr contents
contents in
Month Discharge in Hebgen Discharge in
second-feot Runoff Reservoir Runoff second-feet |Runoff
- in (acre-feet) in Por in
ll:‘):;- lm;— Mean | &cre-feet acre-feet | yean |square|3nches
mile
October.............| 1,380 875 1,008 61,980 -21,000 40,980 666 | 0.737 0.85
November voaaf 1,110 686 730 43,450 -800 42,650 717) .793 .88
December............| 1,300 287 1,180 72,560 -24,500 48,060 782 .865 1.00
Calendar year 1948 | 3,020 5 973 706,100 -47,000 659,100 908 | 1.00 13.69
——————————————————————————————————————————————————————————————
1,120 664 847 52,100 -10,900 41,200 670 741 .85
686 318 516 28,640 +9,000 37,640 678 .750 .78
1,400 222 463 28,490 +12,500 40,990 667 .738 .85
2,030| 1,050 1,828 108,800 -44,100 64,700 | 1,087 1.20 1.34
1,040 53 20,470 +108,800 129,300 2,103} 2.33 2.69
1,790 708 1,304 77,580 +10,500 | 88,080 | 1,480} 1.64 1.83
1,190 838 1,036 63,690 -18,000 (i 45,690 743 .822 .95
1,360( 1,120 1,253 77,020 -30,300 | 46,720 760 .841 .97
1,350 1,050 1,255 74,660 -24,800 50,060 841| .930] 1.04
Water year 1948-49 | 2,030 53 980 709,400 -33,400 676,100 934 | 1.03 14.03
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Madison Rlver below Madison Reservoir, near McAllister, Mont.

Locatlon, --Water-stage recorder, lat. 45°30!', long. 111°38!, 500 feet downstream from
TSon power plant, 2 mlles downstream from Madison Reservoir, 5 miles northeast of
McAllister, 7 miles southeast of Norris, and 8 miles upstream from Hot Spring Creek.

Drainage area.--2,180 square miles.

Records available.--October 1938 to September 1949. January 1890 to June 1893 and August
to November I§1p at site 9 miles downstream, near Norris and below Hot Spring Creek
(drainage area, 2,280 square miles).

Average discharge.--11 years (1938-49), 1,570 second-feet (unadjusted).

Extremes (regulated).--Maximum discharge during year, 3,240 second-feet June 3 (gage .height,
702 i‘eefi; minimum daily, 880 second-feet Mar, 15.

1938-49: Maximum discharge observed, 7,750 second-feet June 2, 3, 1943 (gage height,
7.70 feet); minimum daily, 409 second-feet Apr. 27, 1941.
Remarks.--Records good. Flow regulated at Hebgen and Madison Reservoirs (see p. 67).

Cooperation.--Gage-height record and four discharge measurements furnished by The Montana
_“gower‘ TG.

Discharge, in second~feet, water year October 1948 to September 1949

Day{ Oct Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,530 1,630 1,370 1,680 288 1,040| 1,860 2,350 2,790 1,370 1,610 1,680
2 1,550 1,630 1,620 1,680 280 1,040| 2,390 2,100 2,840 1,380 1,610 1,680
3 1,550 1,600 1,650 1,580 288 1,040} 2,580 1,700 3,020 1,360 1,610 1,680
4 1,560 1,540 1,660 1,280 988 1,040{ 2,580 1,570 3,200 1,420 1,620 1,680
5 1,570 1,450 1,650 1,610 996 1,040| 2,590 1,570 3,010 1,550 1,620 1,680
6 1,580 1,310 [ 1,660 1,570 9986 1,040 2,620 1,560 3,040 1,580 1,620 1,680
7 1,680 1,340 1,660 1,850 296 988| 2,670 1,560 3,110 1,560 1,620 1,680
8 1,940 1,380 1,660 1,660 296 932 2,800 1,540 3,110 1,560 1,620 1,680
9 2,020 1,320 1,660 1,650 1,000 925| 2,960 1,390 3,080 1,560 1,620 1,680

10 2,010 1,340 1,670 1,630 1,020 9210| 2,880 1,390 3,000 1,560 1,620 1,690
11 2,000 1,390 1,670 1,480 1,030 910} 2,820 1,420 3,030 1,560 1,610 1,680
12 1,860 1,330 1,670 1,260 1,030 91C) 2,830 1,400 3,140 1,580 1,600 1,680
13 1,590 1,200 1,870 1,310 1,020 910{ 2,840 1,440 3,150 1,560 1,610 1,680
14 1,600 1,280 1,870 1,410 1,030 902| 2,810 1,470 3,080 1,560 1,610 1,690
15 1,610 1,450 1,870 1,250 1,030 880| 2,770 1,410 2,900 1,560 1,600 1,680
16 1,810 1,400 1,670 1,250 1,040 895| 2,760 1,650 2,540 1,580 1,800 1,580
17 1,610 1,400 1,670 1,280 1,010 895 2,730 2,130 2,470 1,560 1,610 1,680
18 1,470 1,400 1,870 1,250 1,000 888| 2,740 2,490 2,440 1,580 1,620 1,680
19 1,310 1,410 1,680 1,240 1,010 988| 2,770 2,090 2,410 1,800 1,620 1,680

20| 1,250 | 1,320 | 1,670 | 1,240 | 1,000 1,160( 2,830 | 1,530 | 2,420 | 1,600 | 1,830 | 1,680

21 1,310 1,760 1,670 1,240 1,010 1,250| 2,830 1,470 2,100 1,600 1,650 1,610

22 1,520 1,400 1,870 1,240 1,020 1,280{ 2,790 1,730 1,840 1,600 1,660 1,580

23 1,560 1,420 1,660 1,240 1,040 1,430| 2,790 1,740 1,800 1,580 1,660 1,580

24| 1,480 | 1,470 | 1,860 | 1,230 | 1,040 1,550 2,760 | 1,740 | 1,720 | 1,570 | 1,660 | 1,590

25 1,380 1,420 1,870 1,120 1,040 1,550( 2,780 1,520 1,610 1,590 1,660 1,710

26 1,450 1,440 1,670 980 1,040 1,540| 2,760 1,550 1,510 1,590 1,660 1,530
27 1,470 1,310 1,670 988 1,040 1,540| 2,890 1,540 1,510 1,590 1,670 1,720
28 1,450 1,300 1,870 988 1,040 1,530 2,200 1,750 1,330 1,590 1,670 1,720
29 1,560 1,390 1,670 288 - 1,5830| 2,170 2,440 1,230 1,590 1,670 1,720
30 1,830 1,300 1,870 288 - 1,530 2,440 2,880 1,300 1,600 1,870 1,720
31 1,630 - 1,670 288 - 1,540 - 2,820 - 1,600 1,680 -
Observed Change in AdJjusted for change in
contents in reservolr contents
Month Discharge in Hebgen Discharge in
second-feet Runoff and Runoff second-feet [Runoff
° Re::gézggs in Per in
i- -~ .
H:‘::m H:‘l“l‘; Mean | @cre-feet (acre-test) acre-feet | pean sg‘{?" inches
e

October............. 2,020f 1,250 1,592 97,860 -18,900 78,960

November 1,760( 1,200 1,413 84,100 -3,680 80, 420

December. . . 1,680 1,370 1,655 101,800 -21,280 80,520
Calendar year 1948 | 4,940 925| 1,843| 1,338,000 -46,170| 1,292,000

January.............f 1,680 980 1,320 81,140 -15,640 65,500

February............; 1,040 980| 1,015 56,370 +13,170 69,540

.- 1,148 70,560 +10,150 80,710
.. 2,867 158,700 -42,240 116,460

1,772 109,000 +108,530 217,530

2,455 146,100 +11,070 157,170

1,550 95,330 -18,460 76,870

1,832 100,300 -31,670 68,5830

1,667 99,190 -22,390 76,800
Water year 1948-49 { 3,150 880 1,688] 1,200,000 -31,340] 1,169,000




MADISON RIVER BASIN 95
Madison River near Three Forks. Mont.

Location.--Water-stage recorder, lat. 45°49', long. 111°30', in SWiNEL sec. 20, T. 1 N., R.
., 5 mlles south of Three Forks, 8 miles upstream from confluence with Jefferson and
Gallatin Rivers, and 12 miles downstream from Elk Creek.

Drainage area.--2,485 square miles,

Records available.--October 1941 to September 1949. September 1893 to May 1897 (gage
dﬁeléﬁfts Only In 1893, 1894, 1897) and November 1928 to September 1932 at sites 6 miles
ownstrean.

Extremes.--Maximun discharge during year, 3,320 second-feet June 3 (gage helght, 4.43
€et]; minimum daily, 910 second-feet Mar. 15.
1895-1896, 1928-32, 1941-49: WMaximum daily discharge, 8,175 second-feet June 19,
1896; maximum gage height, 10.48 feet Feb. 8, 1948 (ice Jam); minimum discharge observed,
416 second-feet (regulated) Feb, 27, 1930.

Remarks.~-Records good except those for periods of ice effect or no gage-height record,

T whIch are falr. Flow regulated by Hebgen and Madison Reservoirs {see p. 67). Di-
versions above statlon for ilrrigation. Ice jams during period January to March caused
major part of flow to bypass station; discharge computed on basis of records for station
below Madison Reservolr, near McAllister, and includes bypass flow.

Discharge, in second-feet, water year October 1948 to September 1949

Nov. Dec. Jan. Feb. Mar. Bpr. May June July | Aug. Sept.

¥
<
g

1| 1,620 | 1,660 | 1,530 | 1,730 | 1,020 | 1,080 | 1,670 | 2,490 | 2,920 | 1,320 | 1,440 | 1,560
2| 1,620 | 1,640 | 1,760 | 1,730 | 1,020 { 1,090 | 2,230 | 2,320 | 2,950 | 1,310 | 1,460 | 1,560
3| 1,630 | 1,660 | 1,680 | 1,600 | 1,010 | 1,100 | 2,5¢0 | 1,950 | 3,040 | 1,260 | 1,470 | 1,560
4| 1,620 | 1,590 | 1,630 | 1,400 | 1,010 | 1,100 | 2,550 | 1,690 | 3,220 | 1,360 | 1,470 | 1,560
5| 1,630 | 1,500 | 1,600 | 1,660 | 1,020 | 1,100 | 2,590 | 1,660 | 3,060 | 1,520 | 1,480 | 1,590
6| 1,630 | 1,460 | 1,580 | 1,620 | 1,020 | 1,080 | 23620 { 1,840 | 3,060 | 1,530 | 1,480 | 1,600
7| 1,640 | 1,460 | 1,610 | 1,680 | 1,020 | 1,040 | 2,670 | 1,660 | 3,190 | 1,520 | 1,470 | 1,560
8| 1,890 | 1,370 | 1,650 | 1,680 | 1,020 990 | 2,760 | 1,640 | 3,210 | 1,500 | 1,470 | 1,550
9! 1,980 | 1,420 | 1,670 | 1,680 | 1,020 940 | 3,040 | 1,400 | 3,150 | 1,480 | 1,470 | 1,540
10| 1,980 | 1,420 | 1,680 | 1,650 | 1,030 930 | 2,950 | 1,440 | 3,080 | 1,480 | 1,480 | 1,540
11| 1,960 | 1,400 | 1,700 | 1,550 | 1,040 930 | 2,940 | 1,460 | 3,040 | 1,470 | 1,490 | 1,560
12| 1,950 | 1,410 | 1,700 | 1,330 | 1,040 930 | 3,040 | 1,480 | 3,150 | 1,460 | 1,500 | 1,550
13| 1,660 | 1,410 [ 1,700 | 1,350 | 1,040 930 | 3,040 | 1,510 | 3,150 | 1,470 | 1,500 | 1,550
14| 1,640 | 1,350 | 1,650 | 1,440 | 1,050 920 | 2,950 | 1,600 | 3,100 | 1,460 | 1,490 | 1,540
15| 1,640 | 1,420 | 1,630 | 1,300 | 1,060 910 | 2,900 | 1,520 | 2,920 | 1,440 |{ 1,500 | 1,540
16 | 1,640 | 1,390 | 1,650 | 1,290 | 1,070 920 | 2,880 | 1,670 | 2,600 | 1,430 | 1,510 | 1,400
17 | 1,640 | 1,370 | 1,670 | 1,280 | 1,020 930 | 2,880 | 2,250 | 2,460 | 1,430 | 1,530 | 1,530
18| 1,610 | 1,370 | 1,700 | 1,280 | 1,030 940 | 2,880 | 2,800 | 2,460 | 1,430 | 1,540 | 1,530

19| 1,410 | 1,390 | 1,720 | 1,280 | 1,040 | 1,070 | 2,900 | 2,490 | 2,510 | 1,440 | 1,560 1,520
20| 1,360 | 1,360 ( 1,740 { 1,280 | 1,030 { 1,200 { 3,030 | 1,720 | 2,600 { 1,440 | 1,580 1,510

21| 1,380 1,480 } 1,720 | 1,270 § 1,040 | 1,300 | 3,030 | 1,530 | 2,670 | 1,440 | 1,580 1,420
22 { 1,480 { 1,390 | 1,710 | 1,270 | 1,050 | 1,330 | 2,920 | 1,820 | 1,920 | 1,430 | 1,580 1,380
23] 1,590 | 1,390 { 1,700 { 1,270 } 1,070 | 1,480 | 2,880 | 1,840 | 1,840 | 1,420 | 1,600 1,350
24 | 1,540 | 1,460 | 1,700 | 1,270 | 1,080 | 1,580 | 2,900 | 1,800 | 1,790 | 1,420 | 1,620 1,350
251 1,420 | 1,410 ( 1,700 | 1,150 | 1,100 | 1,570 | 2,900 | 1,590 | 1,690 | 1,430 | 1,600 1,480

26 | 1,460 | 1,440 | 1,700 | 1,040 | 1,100 | 1,560 | 2,880 | 1,580 | 1,560 | 1,440 | 1,590 1,310
27 | 1,500 | 1,350 | 1,700 | 1,030 | 1,100 | 1,550 | 2,920 | 1,540 | 1,590 | 1,440 | 1,590 1,440
28 { 1,500 | 1,350 | 1,700 | 1,020 | 1,090 | 1,540 | 2,630 | 1,560 | 1,350 | 1,440 | 1,580 1,480
29 { 1,560 | 1,400 | 1,700 | 1,020 - 1,540 | 2,200 | 2,250 | 1,370 | 1,440 [ 1,580 1,500

30| 1,640 | 1,370 | 1,700 | 1,020 - 1,560 | 2,620 | 3,010 | 1,200 | 1,440 | 1,560 | 1,520
31 | 1,640 - 1,720 | 1,020 - 1,560 - 2,970 - 1,440 | 1,560 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet

October....... 50,440 1,980 1,360 1,627 100,000

November. 43,090 1,660 1,350 1,436 85,470

DECEMmbETs - v v vnsssnsssnenseinreiianes 52,000 1,760 1,530 1,677 103,100

CBlendar yeBr 1948 .............oceense..s 698,570 | 5,110 | 1,010 | 1,808 | 1,386,000

January. .. . T T4z 1s0 | 1,780 | 1,020 | 1,361 | 83,680

Pebruary.......... 29,240 1100 1,010 1,044 58,000

MArCh...nvsoneines 36,700 1,580 910 1,18¢ 72,790

April.......iiiiis 821940 3,040 1,670 2,765 16,500

57,880 3,010 1¢00 1,867 114,800

75,850 3,220 1,200 2,528 150,400

44,530 1,530 1,260 1,436 88,320

g . 47,330 1,620 1,440 1,527 93,880

SEPLEMmBET. - v vvnssnnsvnssenrinnsiasansanaesl 45,080 1,600 1,310 1,503 89,410

Water year 194849 ............ceeeeiseass| 607,270 3,220 910 1.66¢ | 1,204,000

Note.--Stage-discharge relation affected by ice Nov. 27-30, Dec. ¢ to Jan. 2. No gage-height record
Jan. 3 to Mar. 29; discharge computed on basis of weather records and records for station below
Madison Reservolr, near McAllister.



96 GALLATIN RIVER BASIN
Gallatin River near Gallatin Gateway, Mont.

Location.--Water-stage recorder, lat. 45°30', long. 111°16', in NE% sec. 18, T. 4 S., R.
T, a quarter of a mile downstream from Spanish Creek and 8 miles south of Gallatin
Gateway.
Drainage area.--828 square miles.
Records available,--August 1889 to June 1894, June 1930 to September 1949.
Average discharge.--22 years (1889-92, 1930-49), 728 second-feet.
Extremes.--Mawimum discharge during year, 4,110 second-feet May 17 (gage helght, 4.32
eetJ; minimum recorded, 190 second-feet Feb. 11 (gage height, 1.00 foot).
1889-94, 1930-49: Maximum discharge observed, 6,800 second-feet some time in June
1892 and June 1894; minimum, 117 second-feet Jan. 19, 1935 (gage helght, 0.68 foot).

Remarks.--Records good except those for periods of no gage-height record, which are poor.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov. < Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 505 452 331 310 300 271 280 904 2,620 1,070 530 390
2 499 470 347 300 300 276 290 877 2,240 1,070 530 390
3 493 456 373 300 294 300 306 1,050 1,990 1,080 543 418
4 543 429 368 295 306 306 21 950 1,860 1,150 524 423
S 556 368 358 300 290 295 342 868 2,020 1,100 524 481
) 524 401 352 331 271 295 368 817 2,510 1,100 512 518
7 512 379 331 336 290 306 390 940 2,770 1,000 499 446
8 512 352 311 321 295 306 412 1,180 2,780 -~ 931 499 423
9 499 384 311 300 300 306 390 1,440 2,700 895 493 412

10 493 406 263 280 295 280 390 1,730 2,870 904 487 412

.

11 487 390 267 28C 280 280 464 2,060 3,020 842 481 434

12 487 406 295 300 237 270 537 2,440 2,850 834 464 458

13 475 418 336 300 246 270 487 2,750 2,510 842 484 440

14 470 412 331 300 271 260 446 2,940 2,200 801 457 423

15 481 429 295 310 290 260 423 3,240 2,020 761 452 412

16 470 401 280 310 300 280 464 3,220 1,930 746 440 418

17 423 290, 290 310 290 260 505 3,730 1,820 724 429 429

18 458 270 290 310 270 280 575 2,940 1,830 701 434 412

19 458 240 300 300 260 270 660 2,460 2,020 687 434 401

20 446 350 320 300 260 290 834 2,480 1,960 701 418 390

21 434 370 320 290 290 300 709 2,530 1,680 701 406 384

22 434 380 310 290 308 300 660 2,440 1,640 648 395 379

23 429 380 300 290 311 300 674 2,270 1,580 626 4086 379

24 434 280 300 230 285 280 834 2,060 1,480 807 452 373

25 434 380 h311 280 267 267 940 2,110 1,470 607 470 373

26 423 370! 220 290 263 280 940 2,350 1,490 607 429 368

27 452 360 320 290 267 276 1,030 2,770 1,430 613 412 363

28 429 350 330 300 27 263 1,150 3,080 1,250 807 406 363

29 4Z4 336 330 300 - 263 1,240 3,330 1,230 575 401 363

30 446 306 330 300 - 276 1,080 3,200 1,130 556 401 530

31 434 - 320 300 - 276 - 2,920 - 537 395 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet

14,574 556 423 470 28,910

teessenes 11,617 470 308 387 23,040

December......... 9,850 373 283 318 19,540

Calendar year 1948 ......cvosurccnsicnaness 346,061 6,520 263 946 686,400
9,323 336 280 301 18,490

7,905 311 237 282 15,680

8,702 306 263 281 17,260

18,141 1,240 280 605 35,980

68,076 3,730 817 2,196 135,000

60,710 3,020 1,130 2,024 120,400

24,621 1,150 537 794 48,840

August. ... 14,187 543 395 458 28,140

September 12,405 530 363 414 24,600
Water year 1948-49.. . 260,111 3,730 237 7n3 515,900

Peak discharge (base, 2,900 sec.-ft. May 17 (9:30 a.m.) 4,110 sec.-ft.; May 29 (2 a.m.) 3,560
¢.-Tt.; June 11 :30 p.m. ,190 sec.-ft.

h Computed from staff-gage reading.

Note.--No gage-helght record Nov. 17-28, Dec. 17-24, Dec. 26 to Jan. 3, Jan. 9-31, Feb. 1, 15-21,

Ear. T1-24; discharge computed on basis of temperature records and records for Gallatin River at
ogan. .

se



GALLATIN RIVER BASIN 97
Gallatin River at Logan, Mont.

Location.--Water-stage recorder, lat. 45°53!, long. 111°26!, in NET sec. 35, T. 2 N., R.
., at highway bridge half a mile west of Logan and 5 mlles upstream from confluence
with Jefferson and Madison Rivers.

Drainage area.--1,805 square miles. .

Records available.--January 1895 to December 1905, August 1928 to September 1949.
Average discharge.--25 years (1895-98, 1902-5, 1928-32, 1934-49), 933 second-feet.

Extremes.--Maximum discharge during year, 3,900 second-feet May 18; maximum gage height,
7 geeE)Dec. 25 (backwater from ice); minimum, 326 second-feet Aug. 1, 2 (gage height,
. eet). .
1895-1905, 1928-49: Maximum discharge, 7,870 second-feet June 5, 1948; minimum
observed, 130 second-feet July 19, 1939 (gage height, 2.04 feet).

Remarks. --Records good except those for periods of ice effect, which are poor. Many
diversions above station.

Rating table, water year 1948-49, except perlods of ice effect
(gage helght, in feet, and discharge, in second-feet)
(Shifting-control method used Feb. 28 to Apr. €)

2.7 310 4.5 1,570
2.9 400 5.5 2,770
3.3 820 3 3,960
3.9 1,040
Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept
1 771 897 834 900 575 813 904 1,620 2,590 1,050 338 440
2 771 918 878 875 550 8z0 925 1,600 2,320 946 330 440
3 185 946 *925 850 *550 848 968 1,580 2,080 862 338 461
4 792 1,030 939 *830 550 887 1,020 1,640 1,900 862 346 483
5 B13 960 841 830 550 918 1,060 1,520 1,890 841 342 538
6 841 946 850 850 550 904 1,110 1,420 1,950 827’ 355 602
7 813 946 862 875 550 925 1,150 1,390 2,190 784 350 644
8 806 897 869 850 575 869 1,170 1,440 2,380 650 346 620
9 834 911 855 800 600 848 1,140 1,650 2,200 €608 355 620
10 841 960 862 700 €650 799 1,090 1,840 | 2,270 590 346 626
11 841 968 848 700 625 785 1,100 2,120 2,340 578 350 674
12 841 958 848 725 550 799 1,240 2,4€0 2,360 505 350 743
13 B41 992 855 750 500 792 1,450 2,600 2,160 472 355 743
14 841 992 780 750 550 764 1,420 | 2,770 1,790 450 365 743
15 855 1,020 750 750 6800 757 1,310 | 2,880 1,490 435 360 729
16 862 1,020 750 725 100 771 1,240 3,180 1,360 410 360 729
17 869 992 750 700 650 757 1,230 3,370 1,390 380 380 750
18 869 968 750 875 600 771 1,240 | 3,670 1,210 370 405 743
19 883 830 850 875 550 827 1,280 3,110 1,270 360 415 722
20 876 918 875 €650 550 946 1,490 2,740 1,780 375 420 701
21 869 952 850 650 600 1,010 1,570 2,650 1,590 395 420 701
22 869 953 800 850 750 1,010 1,370 2,720 1,420 410 420 680
23 855 960 775 650 825 968 1,300 2,610 | 1,380 390 410 662
24 855 984 750 625 900 946 1,370 2,460 1,280 3380 430 650
25 848 992 750 825 900 925 1,520 2,250 1,210 360 461 638
26 855 960 775 800 850 925 1,560 2,140 1,240 346 456 626
27 876 1862 8z5 800 825 918 1,600 | 2,240 1,440 346 456 626
28 883 841 850 600 *820 876 1,680 2,430 1,340 375 445 614
29 878 869 875 800 - 841 1,820 2,800 1,220 390 445 608
30 876 834 900 575 - 855 1,940 2,920 1,150 360 440 662
31 890 - 900 575 - 8R3 - 2,800 - 342 440 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
October, ... 26,197 830 771 845 51,960
November. 28,347 1,030 834 945 56,230
December, . 25,819 939 750 833 51,210
Calendar year 1948 ............... e . T ss0,872 | 7,750 | 80| 1,450 | 1,053,000
______ I USRI SRRUNPEURRIE P SRR,
JEIUATY. . o\ eueeeninreinennainannanes 22,210 900 575 | 7185 44,080
February,.. 18,045 900 500 644 35,790
26,767 1,010 757 863 53,090
39,277 1,940 904 1,309 77,900
72,620 3,670 1,390 2,343 144,000
52,200 2,590 1,150 1,740 103,500
16,439 1,050 342 530 32,610
12,078 461 330 388 23,860
1,218 750 440 641 38,120
water year 1948-49... cerseesisans 359.1&6 3,670 330 984 712,300

Peak discharge (base, 2,650 sec.-ft.).--May 18 (2:30 a.m.) 3,900 sec.-ft.; May 30 {3 p.m. to 5
p.m.) 3,060 sec.-ft.

* Winter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec. 6, Dec. 14 to Feb. 27.
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Location.--Water-stage recorder, lat. 45°04!',

GALLATIN RIVER BASIN

Taylor Creek near Grayling, Mont.

long. 111°l12t,

in NWi sec. 11, T 93S., R.

, half a mile upstream from mouth and 17 miles north "of Grayling.

Records available.--June 1946 to September 1949,

Extremes.--Maximum discharge during year, 570 second<feet June 6, 7 (gage height, 3.55
eet); minimum daily, 15 second-feet Feb. 13,

1946-49:

14,
Meximum discharge, 905 second- feet June 3, 1948 (gage helght, 4.23 feet);

minimum daily, 12 second-feet Feb, 9, 10, Apr. 5-11, 1947

Remarks.--Records good except those for periods of ice effect or no gage-helght record,

WhIch are poor. Small diversion above station. Natural storage at lakes in headwafers.
Dlscharge, in second-feet, water year October 1948 to September 1949
Day| oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept
1 42 32 *21 23 *22 17 18 81 381 162 54 34
2 40 *32 24 22 22 17 19 85 339 171 53 34
3 39 32 24 22 21 18 20 104 290 183 60 34
4 51 28 24 21 21 20 21 85 281 198 54 35
S 50 27 23 21 21 21 22 75 318 188 53 44
6 43 26 22z 21 20 22 23 71 439 190 50 39
7 42 25 20 22 20 22 24 93 481 169 49 36
8 42 24 19 20 21 21 25 129 458 155 48 34
9 40 24 19 18 22 20 27 169 438 151 46 34
10 39 24 20 18 20 19 30 198 478 140 45 34
11 37 25 22 18 18 18 32 242 498 131 44 36
12 37 27 24 18 16 18 31 290 462 129 44 36
13 37 28 24 18 15 18 *28 314 406 123 43 33
14 36 28 24 21 15 17 26 332 367 115 40 32
15 37 28 23 22 17 17 28 381 346 108 40 32
16 36 27 23 21 18 16 34 364 322 106 39 33
17 32 25 22 21 19 16 39 478 284 100 39 33
18 35 23 22 21 18 16 45 353 254 89 39 32
19 36 22 23 20 18 17 57 300 322 84 37 30
20 35 22 24 20 17 17 65 308 311 90 37 30
21 35 24 24 2C 18 18 50 384 275 81 36 30
22 34 28 21 20 21 19 48 350 272 72 34 30
23 32 27 19 19 22 19 57 314 251 7 40 28
24 32 27 19 18 21 19 76 281 236 69 40 28
25 32 27 21 19 18 19 84 275 245 67 47 28
26 29 26 22 19 17 18 82 318 236 65 39 28
27 33 23 23 19 16 17 95 388 206 64 37 28
28 31 21 24 20 *17 17 113 426 186 63 36 28
29 33 19 24 21 - 17 121 478 186 58 36 30
30 32 19 24 21 - 17 99 458 166 57 35 43
31 31 - 23 21 - *18 - 409 - 55 34 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October........ 1,140 51 29 36.8 2,260
November...... 768 32 19 25.6 1,520
December........ 691 24 19 22.%3 1,370
_____________ I RNt U SRS
Calendar year 1948 ...........civuannnn 41,0863 863 18 112 81,440
e T Ty
January........ 625 23 18 2.2 1,240
February. 531 22 15 19.0 1,050
March, .. 565 22 16 18.2 1,120
April.... 1,439 121 18 48.0 2,850
MBY.oiveeronrononansn 8,533 478 71 275 16,920
June. .ot 9,734 498 166 324 19,310
July....o... 3,504 198 55 113 6,950
August. .. 1,328 60 34 42.8 2,630
September.......uvvvianes 986 44 28 32.9 1,960
Water year 1948-48 ....ciciiriaeraninnanns 29,844 498 15 81.8 59,180

Peak diachar%e base 150 sec -ft ).
May

ft.; June-18 (11:30 p m ) ssa sec -ft. 3 July 5 (10 p.m.
* Winter discharge measurement made on this day.
Note.--3tage-discharge relation affected by ice Nov.

Apr. 12; discharge computed on basis of weather records and records for Gallatin River near Gallatin

Gateway.

--May 17 (7 a.m.) 5C6 sec. vrr. ; May 21
, 7(10p.m. to 2 a.my 570 see.-ft.
) 245 sec. —ft

5 to Dec.

ES a.m.) 405 sec.-ft.;

June 10 (9:30 p.m.) 558 sec.-

8. No gage-height record Dec. 9 to
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East Gallatin River at Bozeman, Mont.

Location.--Water-stage recorder, lat. 45°42'05", long. 111°01'40", in SEL sec. 31, T 1
T, R. 6 E., at highway bridge north of Bozeman, half a mile upstream from Bridger Creek.

Drainage area.--149 squa}e miles.
Records avallable.--August 1939 to September 1949.
Average discharge.--10 years, 88.4 second-feet.

Extremes.--Maximum discharge during yedar, 304 second-feet Apr. 20; maximum gage helght,
3.04 feet Jan. 17 (backwater from 1ce§; minimum discharge, 20 second-feet July 18 (gage
helght, 1.88 feet).

1939-49: Maximum discharge, 1,170 second-feet May 21, 1948 from rating curve ex-
tended above 600 second-feet; maximum gage height, 6.06 feet June 10, 1947; minimum
discharge, 12 second-feet Dec. 9, 1944 (gage height, 1.88 feet); minimum daily, 15
second-feet Dec. 23-25, 1944.

Remarks.--Records good except those for perilods of ice effect or no gage-height record,

which are poor. Many diverslons above station. Some diurnal fluctuation caused by mill
above station.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 57 59 a5z 45 50 58 64 173 148 63 32 28
2 57 58 *54 40 *56 60 71 160 210 62 30 29
3 57 65 *58 35 60 66 79 178 210 59 30 34
4 58 64 55 38 80 56 91 163 180 63 30 35
5 59 56 45 *40 60 57 111 144 158 63 32 40
6 59 60 46 45 58 59 134 132 138 62 30 56
7 $9 55 48 48 30 60 156 130 128 53 28 46
8 58 50 50 45 60 57 160 130 115 49 26 41
9 58 54 55 38 682 51 146 138 99 45 27 37
10 57 56 50 32 65 47 134 144 80 43 27 39
11 57 56 48 35 60 47 158 148 75 41 27 48
1z 56 58 49 38 50 46 178 152 75 40 28 47
13 55 60 52 40 40 44 158 150 72 43 29 45
14 55 €0 50 40 45 43 140 144 66 40 29 44
15 56 69 45 40 50 46 144 138 64 37 29 41
16 57 62 45 40 55 44 144 140 65 35 30 43
27 55 62 45 40 60 53 156 193 91 32 30 45
18 57 56 45 40 55 50 175 169 79 31 29 42
19 56 55 47 38 52 57 189 146 108 30 28 41
20 56 60 50 35 50 70 265 146 117 32 27 40
21 58 60 52 35 50 69 203 140 76 36 28 39
22 57 60 50 35 a52 89 178 146 70 37 28 40
23 55 63 40 35 54 63 178 146 67 39 29 37
24 85 65 35 32 53 59 205 132 63 35 31 37
25 55 62 35 30 53 63 212 122 57 33 31 36
26 S5 59 35 35 56 63 193 115 69 30 30 37
27 59 ab5 37 40 53 80 193 113 92 33 29 37
28 59 aso 40 42 *55 56 203 115 76 39 30 37
29 58 as3 40 45 - 57 220 124 71 39 30 37
30 57 as0 40 50 - 82 205 115 66 36 29 48
31 58 - 42 50 - 65 - 108 - 35 29 -
Second- 1mum Runoff in
Honth foot-daye Maximum | Kin Mean acre-feet
Lo 2] T O 1,765 59 55 56.9 3,500
November........... ces 1,752 69 50 58.4 3,480
December. , . coerencareanas 1,435 58 35 46.3 2,850
Calendar year 1948 .........ccvciinennnnns 55,429 1,140 30 151 110,000
Junuary.‘......................‘...‘........’- 1,221 50 30 39.4 2,420
February..... 1,534 65 40 54.8 3,040
March 1,757 70 43 56.7 3,480
April 4,843 265 64 161 9,610
V.. 4,396 193 108 142 8,720
June., . 2,981 210 57 99.4 5,910
Jul¥eoeons 1,315 63 30 42.4 2,610
AUBUBE v vsiitiririiiii i iiiss e ienis 900 32 26 29.0 1,790
September. .. iiiiiiiiiiiitiiiiiiiiiiiarinees 1,202 56 28 40.1 2,380
Water year 194B-49 .. ... .. ..cciiieiiininnn 25,101 265 26 68.8 49,790

Peak discharge (base, 300 sec.-ft.).--Apr. 20 (9 a.m.) 304 sec.-ft.
nter discharge measurement made on this day.
8 No gage-helght record; discharge computed on basis of weather records.
Note.--Stage-discharge relation affected by ice Dec. S-7, Dec. 14 to Feb. 17, Feb. 19-21 (no gag?-

helght record Dec. 28 to Jan. 4, Jan. 22 to Feb. 13 discharge computed on basis of weather records
969926 O - 651 -8
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Bridger Creek near Bozeman, Mont.

Locatlon.--Water-stage recorder, lat. 45°42130", long. 110°58'00", in NE{SEE: sec. 34, T.
57, R. 6 E., 3 miles upstream from mouth and 3 miles northeast of Bozeman.

Records avallable.--January 1946 to September 1949.

Extremes . --Maximum dlscharge during year, 109 second-feet Apr. 20 (gage height, 1.81 feet);
minimum, 1.8 second-feet Sept. 1 (gage helzsht, 0.40 foot).
1946-49: Maxlmum discharge, 776 second-feet May 22, 1948 (gage helght, 5.23 feet),
from rating curve extended above 350 second-feet; minimum, that of Sept. 1, 1949.

Remarks. --Records good except those for periods of 1lce effect or no gage-height record,
Which are poor. Small diversions above stetion for irrigation.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 13 9.4 9 7 6 5.5 13 81 80 29 7.0 2.7
2 13 *9. 4 *h8.2 6.5 *b6 8 16 76 64 27 7.0 2.8
3 12 9.4 S 6 6 6 19 79 60} 25 7.0 4.4
4 13 11 10 *b6 6.5 6.5 24 73 56 25 6.8 5.1
S 14 10 9 6 7 7 30 a7 52 32 6.3 6.8
6 14 9.7 8 6.5 7 7 40 62 52 28 6.0 8.2
7 13 10 7 5.5 7 8 49 62 48 2! 5.8 6.5
8 13 b9 7.5 6 7 7.5 53 63 48 24 5.8 5.6
9 12 8.8 g 5.5 7.5 7 48 a7 45 22 5.6 4.6
10 13 9.1 8 S 8 6 44 72 42 21 4.8 4.6
11 12 8.8 8 s 7.5 [ 52 77 41 20 4.6 5.8
12 12 8.8 8 5 6.5 € 62 81 40 20 5.6 7.0
13 12 9.1 8 5 € 6 h54 8z 38 22 5.3 6.5
14 1 9.1 7.5 5.5 [} 6 47 84 33 26 5.6 6.0
15 11 10 7 5.5 [ [ 46 82 33 23 5.6 5.8
16 ‘11 9.7 7 € 6.5 € 48 81 23 18 5.6 5.8
17 10 10 7 6 7 7 54 92 24 17 4.8 6.3
18 10 b9 7 6 7 7 2 81 23 15 5.3 5.8
19 10 b8 7 5.5 6.5 8 77 74 33 15 4.8 5.8
20 10 9.4 8 5.5 6 1z 102 74 34 15 4.8 5.3
21 10 9.7 8 5 6 12 83 74 32 14 4.6 5.3
22 9.7 9.1 7.5 S 7 11 2 74 30 14 4.4 5.3
23 9.7 9.4 6.5 4.5 8 10 73 78 28 12 5.1 5.2
24 9.7 11 6 4 7.5 9 83 2 26 1z 6.0 5.0
25 9.4 bl0 6 4 7 10 88 67 25 10 6.0 4.8
26 9.4 bl0 8 4.5 6.5 10 86 83 23 8.8 5.5 5.0
27 9.7 bs 6.5 5 6 10 88 60 28 11 5.0 5.0
28 10 9.7 7 5 *n5.8 10 94 €2 30 12 5.6 5.0
29 9.7 9.1 7 S - *h9.7 97 63 28 10 3.8 5.0
30 9.4 9.4 7 5.5 - 10 94 59 29 9.7 2.7 6.5
31 9.4 - 7 [ - 11 - 60 - 8.5 2.0 -
Second- Runoff 1in
Month foot-days Maximum Minimum Mean acre-fest
October...... 346.1 14 9.4 11.2 686
November. .. 284.1 11 8.8 9.47 564
December. .. 233.7 10 6 7.54 454
Calendar year 1948 ......... PP . ]
January 169.5 7 4 5.47 336
February... . 186.8 8 5.8 6.67 371
March...... . 249.2 1z 5.5 8.04 494
April..... . . 1,798 102 13 59.9 3,570
May........ 2,242 92 59 72.3 4,450
..... 1,158 64 23 38.6 2,300
. 5§71.0 32 8.5 18.4 1,130
ceree 164.6 7.0 2.7 5.31 326
September. ... 163.5 8.2 2.7 5.45 324
Water year 1948-49.......000000000ns veens 7,566.5 102 2.7 20.7 15,020
Peak discharge (base, 75 sec.-ft.).--Apr. 20 (10 a.m.) 109 sec.-ft.; Apr. 30 (2 a.m.) 100 sec.-ft.;
May 17 (9 to 12 a.m. sec.-ft.

* Winter discharge measurement made on this day.

b Stage-dlscharge relation affected by ice.

h Computed from staff-gage reading.

Note.--No gage-height record Dec. 1, Dec. 3 to Jwn. 3, Jan. 5 to Feb. 1, Feb. 3-27, Mar. 1-28, Mar.
Mar. 30 to Apr. 12, June 15-23, July 25, Aug. 24-28, Sept. 22-30; discharge computed on b“asis of
7 discharge measurements, recorded range in stage, weather records, and records for East Gallatin
River at Bozeman,



GALLATIN RIVER BASIN

Hyallte Creck at Hyalite ranger station, near Bozeman, Mont.

Locationg

.. 7% miles south of Bozeman and 20 miles upstream from mouth,

Drainage area.--45 square miles.

Records available.--September 1934 to September 1949.

101

--Water-stage recorder, lat. 45°34!', long. 111°03', in SE% sec, 23, T. 3 S., R. §

August 1895 to October 1900 and

ay 0 September 1903, publiished as Middle Creek near Bozeman (fragmentary).

Average discharge.--15 years, 56.9 second-feet,

Extremes.--Maximum discharge during year, 338 second-feet May 16 (gage height, 2.77 feet);
3

mInimum daily, 12 second-feet Mar.

1895-1900, 1802-3, 1934-49: Maximum discharge observed, 956 second-feet June 14,
1898; minimum, 0.4 second-foot Feb. 2, 1939 (gage height, 1.16 feet, site and datum

then in use).

-

Remarks.--Records good except those for perlods of 1ce effect or no gage-height record,

Which are poor.

Discharge, in second-feet, water year Gctober 1948 to September 1949

Day| Oct. Nov. Dec, Jan. Feb. Mar, -Apr. May June July Aug. Sept.
1 41 39 36 25 24 18 14 88 169 1oz 38 31
2 41 40 *37 22 *25 *18 15 100 151 106 37 31
3 41 39 38 20 25 18 16 100 137 110 37 39
4 46 37 37 20 25 18 17 8¢ 130 128 38 37
5 46 37 35 *21 25 18 20 T4 137 121 38 45
6 42 39 35 23 25 13 26 70 161 110 37 €0
7 42 39 35 25 25 19 31 74 17¢9 98 36 42
8 2 41 35 25 25 19 34 92 200 88 36 38
k<] 44 39 36 22 25 17 31 112 198 85 37 37

10 44 39 36 18 25 15 33 132 205 83 36 37

11 42 40 35 18 24 14 40 148 224 16 37 3

12 42 41 34 18 22 13 42 161 230 7€ 34 37

13 41 39 34 19 20 13 37 174 218 70 33 38

14 41 38 33 20 20 13 34 161 203 66 34 37

15 42 39 31 20 20 13 33 164 182 80 34 34

16 41 39 28 20 21 13 36 210 177 57 33 39

17 38 36 28 20 23 13 41 270 156 53 33 37

18 40 35 28 20 25 13 47 190 139 52 33 34

19 40 33 28 19 23 14 57 164 179 48 34 33

20 40 33 30 18' 20 16 65 154 185 53 38 33

21 40 34 32 18 20 17 58 161 159 52 33 32

22 39 35 30 18 22 16 56 154 164 45 31 32

23 39 37 27 17 23 14 64 144 159 44 33 32

24 39 38 22 16 22 13 88 128 146 39 38 32

25 40 38 20 15 21 13 95 125 145 39 37 32

26 39 37 18 15 20 13 95 125 148 39 32 32

27 40 36 19 16 19 13 106 137 134 44 31 31

28 39 36 22 17 18 13 121 151 117 43 31 31

29 39 38 23 20 - 13 123 - 177 117 40 32 34

30 38 36 23 22 - *12 100 190 110 39 32 47

31 28 - 24 23 - 13 - 177 - 38 32 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet
. 1,268 46 38 40.8 2,510

. 1,125 41 33 37.5 2,230

December, v.ouovrviirrtasiotosiossnonanen .. 929 38 18 30.0 1,840

Calendar year 1948 .........c.iivivinnnnes 33,239 596 11 90.8 65,920
_________________________ A

610 25 15 19.7 1,210

cereiesaas 632 25 18 22.6 1,250

ceierseaan 464 19 12 15.0 920

PRI 1,575 123 14 52.5 3,120
Cirrasasaes 4,391 270 70 142 8,710

4,956 230 110 165 9,830

..... 2,105 128 38 87.9 4,180

Augus Ceresereaens 1,073 38 31 34.6 2,130

September......cco000nne 1,092 80 31 , 36.4 2,170
Water year 1948-49 ... .....cicvvnvnennenns 20,218 270 12 55.4 40,100

* Winter discharge measurement made on this day.

Note.-~Stage-discharge relation affected by ice Nov. 18-20, Nov. 22 to Apr. § (no gage-height rec-
ord Nov, 22 to Dec. 1, Dec. 6 to Jan, 4, Jan. 1] to Feb. 1; discharge computed on basis of 5 dis-
charge measurements, weather records, and records for East Gallatin River at Bozeman.




102 DIVERSIONS BETWEEN GALLATIN RIVER AND PRICKLY PEAR CREEK
Broadwater East Canal near Toston, Mont.

Locatlon. --Water-stage recorder_and concrete control, lat. 46°09', long. 111°26', in Swi
Sec. 31, T. 5 N., R. 3 E., 12 miles downstream frem point of diversiorn and 3 miles

southeast of Toston.

Records avallable.--May 1941 to September 1947, October 1948 to September 1949 (dis-
continued).

Remarks.--Records fair. Canal diverts water from Missouri River for irrigation of land
T vicinity of Toston.

Monthly discharge, in second-feet, water year October 1948 to September 1949

-
Month Maximum | Mininum | Mean Runoff in
October.euuieenusanuninan o 0
November........ cees o o
December.seeisisrtseaneas 0 0
Calendar year...s...... - -
JANUAPY seconseearenonnnen 0 o
9] o]
[} [o}
0 o}
. 130 4,340
June...oeenen .. 162 8,570
JUly.oovivnnaainne 197 11,090
August......... 180 10,380
September.......ocueeinen 161 4,720
Water year 1948-49 197 39,100

Broadwater West Canal near Toston, Mont.

Location.—;Water-stage recorder, lat. 46°09', long. 111°26', in NWi sec. 6, T. 4 N., R.
~, 1 miles downstream from point of diversion and 3 miles southeast of Toston.

Records available.--May 1941 to September 1947, October 1948 to September 1949 {dis-
continue .

Remarks.--Records good except for periods Oct. 1-8 and Aug. 6 to Sept. 17, which are
Tair. Canal diverts water from Missourl River for irrigation of land in vicinlty of
Toston.

Menthly diecharge, in second-feet, water year October 1948 to September 1949

Month Max imum Mininum | Mean ::Szfge:g
Octobers.i,voviieeinnannns 4,3 [¢] 0.92 56
November....... o] 0 o] o
December. cvseeeeraenennnns 0 ] o] 0

Calendar year.....eee.es - - - -
JaNUATY e etorsrnnvannanars [o] o) [0] o
February..... 0 Q ] . o

[} [} o] 0
] 4] 0 [
43 [0} 25.5 1,570
38 .6 25.5 1,520
37 4 22.5 1,390

ugu 27 .2 14.4 88
September,..... 19 7.54 449

Water year 1948-49...... 43 o] 8.10 5,870




PRICKLY PEAR CREEK BASIN 103
Prickly Pear Creek near Clancy, Mont.

Location.--Water-stage recorder, lat. 46°31', long. 111°57!', in SW sec. 23, T. 9 N., R.
7, 100 feet upstream from bridge on U. S. Highway 91, 2% miles downstream from Lump
Gulch Creek, 4 miles north of Clancy, and 73 miles southeast of Helera.

Records avallable.--October 1945 to Sept?mber 1949. July 1908 to April 1909 (gage heights
only prior to January 1909) at sit? 1i miles upstream; July 1910 to September 1916 and
July 1921 to August 1933 at site 2i mlles upstream. Few winter records in earlier
years. .

Extremes.--Maximum discharge observed during year, 168 second-feet May 20 (gage helght,
2.92 feet); minimum not determined; probably occurred during period of ice effect.
1908-9, 1910-36, 1921-33, 1945-49: Maximum discharge, 586 second-feet June 5, 1948
(gage height, 6.35 feet); minimum, 4.0 second-feet Jan. 23, 1946 (gage helght, 0.70
foot), ice jJam upstream.

Remarks.--Records good except those for périods of ice effect or no gage-height record,
Which are poor. Several diversions above and below station for irrigation.

Revisions (water years).--W 1086: 1946(m).

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 45 42 24 45 76 110 69 30 20

2 44 44 W 25 45 72 130 63 29 20

3 44 45 26 50 74 140 60 28 20

4 43 44 27 55 70 130 57 27 2l

S 42 42 28 60 &5 125 681 26 21

6 42 40 30 70 59 120 73 25 z3

7 41 38 17 30 79 S8 110 69 25 24

8 41 39 20 28 83 80 105 59 24 24

g 41 40 - .26 74 87 96 55 24 23
10 41 40 25 72 73 92 52 24 22

30
11 40 4z 25 80 78 87 50 24 26
12 40 44 25 88 8z 78 47 24 z8
13 40 45 25 81 88 70 45 24 30
14 40 45 18 25 73 91 69 43 23 30
15 40 45 *20 25 88 89 59 41 23 30
16 39 44 N 21 25 68 87 87 39 23 30
17 38 42 21 25 75 137 104 36 22 31
18 38 40 20 25 81 132 110 35 23 30
19 39 38 20 26 86 111 141 35 23 29
20 40 38 20 30 90 hlés8 l48 35 23 27
21 40 40 20 34 81 160 149 34 22 26
22 40 42 21 38 74 150 137 34 22 26
23 40 42 22 38 73 130 119 33 22 25
24 40 42 15 24 *41 84 120 104 33 24 24
25 40 40 24 42 81 110 93 32 24 24
25

26 40 38 24 44 76 100 89 32 23 24
27 40 36 24 45 76 95 87 35 22 24
28 40 34 24 44 82 95 79 37 21 24
29 40 32 - 42 92 100 88 34 21 23
30 40 30 - 42 a8 95 74 32 20 24
31 41 - - 45 - 100 ~ 31 20 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-fest

October....... see Ciesaaseesenassnaans 1,258 45 38 40.6 Z,500
November, . 40.4 2,410
December..... 28,2 1,740
Calendar year 1948 ................ . 73.1 53,070
January,... 17.4 1,070
19.4 1,080

31.5 1,940

74.3 4,420

96.5 5,930

P 103 6,150
JULYevenannnnnnss . 44.9 2,760
August. . ..vvvivnenciariirinnaa, 23.7 1,460
September.........iieiieniinine 25.1 1,490
Water year 1948-49 ...... Cereeaaene 45.5 32,850

Peak discharge (base, 140 sec.-ft.).--May 17 (5 p.m.) 167 sec.-ft.; May 20 (2 p.m.) 168 sec.-ft.;
June time unknown) about 150 sec.-ft.; June 21 (6 a.m.) 157 sec.-ft.

* Winter discharge measurement made on this day.

h Computed from staff-gage reading.

Note.--No gage-~height record Oct. 11 to Apr. 6, May 21 to June 8; discharge computed on basis of
2 discharge measurements, weather records, and records for Boulder River near Boulder.



104 PRICKLY PEAR CREEK BASIN
Tenmile Creek near Rimini, Mont.

Location.--Water-stage recorder and Cippolettl weir, laf. 46°32', long. 112°15', in NE:
ec. 20, T. 9 N., R. 5 W., at Moose Creek ranger station, 500 feet upstream from Moose
Creek and 3 miles north of Rimini.

Drainage area.--34 cquare miles.
Records available.--March 1815 tc September 1949.
Average dlscharge.--19 years (1916-18, 192)-21, 1923-24, 1934-49), 18.4 second-feet.
Extremes.--Maximum discharge during year, 107 second-feet May 13 (gage height, 2.49 feet);
Tminimum recorded, 0.3 second-foot Sept. 18 {gage height, 1.00 foot).
1915-49: Maximum discharge, 948 second-feet May 15, 1917 (gage height, 4.87 feet,
present site and datum but different control}; no flow at times.
Rercrks.--Records falr except those for periods of no gage-height record, which are poor.

T TFIow regulated by reservoir on tiributary above station. Small diversions for irrigation.
and for water supply of Helena.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 1.3 1.2 N 1.0 0.8 1.0 72 75 17 0.7 Q.5
2 1.3 1.9 1.0 .8 1.0 70 100 15 .7 .4
3 1.2 3.0 1.0 .9 1.2 74 96 iz .6 .6
¢ 1.2 1.2 1.0 .9 1.7 i2 70 20 .6 .5
S 1.3 1.2 1.0 .9 3.2 €7 55 (2% .6 -5
6 1.2 1.3 1.0 1.0 4.3 €6 40 15 .8 .6
7 1.2 1.3 1.0 1.1 4.6 69 32 14 .5 .5
8 1.3 1.8 1.0 1.2 6.2 17 27 13 .4 .4
9 1.2 3.8 1.0 1.2 5.7 84 23 11 .4 4
10 1.1 2.0 1.0 2.2 6.5 94 0 8.8 .4 .8
11 1.1 2.3 z.0 2.2 12 98 16 6.2 .4 .9
12 1.2 3.4 2.0 z.2 13 104 13 6.0 .4 -7
13 l.z 2.5 1.5 2.0 1.8 9.6 104 12 5.2 4 .8
14 1.0 2.2 2.0 1.4 7.0 100 10 4.1 -4 .9
15 -9 2.0 L *2.0 1.3 5.7 90 8.8 3.2 -4 1.0
1
16 .9 2.0 1.5 1.3 6.2 84 8.8 2.4 1.0 3.7
17 .8 2.0 1.0 1.3 12 96 17 1.7 1.7 z.8
18 1, 2.0 .5 1.3 16 84 ze 1.7 8.8 .6
19 -9 2.0 .5 1.3 21 89 37 1.5 .9 .5
20 .9 z.0 -5 1.3 28 77 o3 1.5 .5 .5
21 .2 2.0 .8 1.3 19 70 70 1.3 v.4 .4
22 .8 2.0 .8 1.3 18 €2 87 1.2 .4 .4
23 .8 2.0J .8 1.3 26 60 51 1.2 .5 -4
24 .8 2.0 8 *1.2 38 €0 44 1.1 2.1 .4
25 .8 2.0 1.1 32 58 36 1.0 .5 4
26 .8 1.5 .8 1.0 33 55 35 1.0 .4 .4
27 .8 1.5 .8 1.0 38 54 33 1.2 .4 .4
28 .8 1.5 : .8 1.0| 60 s2| oz 1.2 .4 4
29 .9 1.5 - 1.0 75 556 26 .9 .4 -4
30 1.0 1.5 - .9 75 82 22 .8 .8 .4
31 1.1 - - .9 - 80 - .8 .4 -
Second-
Month foot-days Maximum Minimum Mean
October, .. . 31.6 1.3 0.8 1.02
November. . 58.6 3.8 1.2 1.95
December............ . 43.0 - - 1.39
Calendar year 1948 .
.
January...
September. . 1.4 7
Water year 194B-49 .......... eresaans o 4,501.1 104 .4 12.3 8,930
Peak discharge (base --May 13 (1 to & a.m.) 107 sec.-ft.; June 2 (time unknown)
about 100 sec.-ft.; June 90 sec.-ft.

* Winter discharge measurement made on this day.

Note.--No gage-helght record Nov. 14 to Feb. 1, Feb. 4-14, Feb. 16 to Mar. 1, Mar. 11, 12, 16-23,
May 21 to June 6; discharge computed on basis of 3 discharge measurements, weather records, and
records for station near Helena.



PRICKLY PEAR CREEK BASIN 105
Tenmile Creek near Helena, Mont.

Location.--Water-stage recorder and concrete control, lat. 46°36', long. 112°05', in SE%
sec, 22, T. 10 N., R. 4 W., opposite Broadwater Hotel, 1% miles west of Helena and 235
miles upstream from Sevenmile Creek.

Drainage area.--103 square miles.
Records available.--July 1908 to September 1949.

Average discharge.--36 years (1909-19, 1920-24, 1925-28, 1929-33, 1934-49), 26.7 second-
Teet.

Extremes.--Maximum discharge during year, 113 second-feet May 17 (gage height, 2.36 feet);
ninimum, 0.1 second-foot on several days 1n August.
1908-49: Maximum discharge, 865 second-feet May 28, 1917, June 11, 1927; maximum
gage height, 6.58 feet June 11, 1927, datum then in use; no flow at times.

Remarks.--Records good except those for periods of no gage-height record, which are poor.
Diveérsions above station for irrigation and for water supply of Helena.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 9.3 9.3 ) 6 g 55 | 69 28 0.2 0.2

2 8.8 11 4 10 48 88 18 .2 .2
3 8.8 13 8 11 55 86 11 .2 .2
4 8.3 12 8 13 45 69 13 .2 -5
5 7.8 9.3 8 18 38 52 20 .2 1.3

5

6 9.3 5.8 8 *h32 33 42 19 .1 1.3
7 9.3 8.3 8 33 53 36 16 .2 1.1
8 9.3 8.8 7 35 41 30 13 .2 .8

9 9.9 8.3 2] 2 47 24 8.1 .2 1.7
10 9.9 10 6 34 82 18 8.3 W3 .6
11 9.3 10 N 6 8 38 64 le 15 .2 4.0
12 7.8 11 K 3 6 50 62 8.3 8.3 21 6.5
13 7.3 11 6 6 47 58 6.5 7.8 .2 6.5
14 7.3 9.9 ] € 38 52 4.8 6.9 .2 6.1
15 7.8/ 1o *6 8 34 45 3.1 6.9 .2 6.1

4

16 9.3 10 & € 30 45 2.2 5.4 .2 7.3
17 9.3 10 <] 7 38 86 30 4.3 .2 8.8
18 9.3 8.3 6 8 50 58 37 5.1 .8 6.1
19 8.3 8.3 5 9 58 58 52 4.1 .2 4.8
20 9.3 9.3 5 10 89 81 82 3.2 .3 4.6
21 9.3 9.3 J 5 10 55 59 81 3.8 .3 4.3
2z 8.8 9.3 7 [ 10 50 56 84 4.1 .4 4.3
23 8.8 9.3 7 7 *10 55 55 86 3.2 1.3 4.1
24 8.8 9.9 6 7 10 73 48 56 3.4 1.4 4.0
25 9.3 9 5 5 10 | ? 45 52 .9 1.5 4.0
26 9.3 8 5 [ 10 80 38 48 2.5 1.2 4.0
27 9.3 8 5 5 10 62 a7 a7 2.8 .8 4.0
28 8.8 8 5 4 9 ‘1 a4 39 3.4 .3 4.0
29 8.8| 8 5 - 9 81 48 38 9 .3 4.0
30 8.8 8 5 - 9 68 45 34 2.2 .2 4.0

31 8.8 - 5 - 9 - 45 - .8 .2 -
Second-~ Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
Qctober. . 9.9 7.3 8.91 548
November. 13 8 9.45 562
December. . - - 7.2 442
Calendar year 1948 348 7 41.7 ,260

S s AP Uy

January. - 4.0 z4€
February - 5.6 311
March.. - 8.0 497
April. 81 43,9 ,0l0
May. .. 8t 51.7. 3,180
June., . 88 2 42.7 z,540
July. 8 .8 8.04 494
August. 1.5 .1 .40 24
Septemb 5.8 .z 3.65 217
Water year 1948-49 ............00... 5,884.3 EE] 1 16.1 11,870

* Winter discharge measurement made on >his day.

h Computed from staff-gage reading.

Note.--No gage-height record Nov. £5 to Apr. 5, Apr. 7-10, Aug. 16, Sept. 24-30; discharge computed
on busis of 3 discharge measurements, weatier records, and records for station near Rimini.



106 DEARBORN RIVER BASIN
Dearborn River near Clemons, Mont.

Location. --Water-stage recorder, lat. 47°17130", long. 112°27'00", in SEISEL sec. 23, T.
R. 7 W., 300 feet upstream from highway bridge, half a mile southeast of former
post office of Clemons, 2 miles downstream from Falls Creek, and 14 mlles south of
Augusta.

Drainage area.--122 square miles.

Records available.--April 1921 to September 1923, July 1929 to Septemwer 1932, March 1934
~—T0 September 1948. May 1908 to December 1911 st site half a mile upstream from Falls
Creek.

Average discharge.--17 years (1921-22, 1929-30, 1934-49), 108 second-feet.

Extremes.--Maximum discharge during year, 612 second-feet May 27, 28 (gage height; 3.32
feef}; minimum, 17 second-feet Sept. 30 (gage height, 1.58 fe t)
1921-23, 1929-32, 1934-49: Maximum discharge, 3, 420 second-feet June 4, 1948 (gage
height, 5. 97 feet), from rating curve extended above 1,200 second-feet by lo%arithmic
plotting, minimum, 7.4 second-feet Oct. 22, 23, 1936 (gage height, 0.64 foot

Remarks.--Records good except those for periods of no gage-height record, which are poor.
“Several diversions above station.

Discharge, in second-feet, water year October 1248 to September 1949

Day| Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 68 45 25 38 a30 30 33 229 486 168 53 23
2 68 45 28 236 a30 30 33 244 445 150 49 23
3 65 43 30 a32 a30 30 34 268 400 140 49 23
4 65 43 28 a32 a30 30 36 229 375 140 49 23
5 65 42 26 h33 a30 30 40 185 375 138 49 26
6 €5 40 28 a35 h30- 32 47 170 390 135 44 26
7 63 39 28 a35 a30 32 53 168 380 131 36 25
8 63 38 28 a34 a30 32 63 193 360 125 34 25
9 61 36 29 a33 a30 32 €5 232 340 118 34 24
10 61 40 32 a33 a3o 33 68 294 330 115 34 23
11 59 39 30 h33 a3 36 85 380 316 115 34 24
12 57 39 32 a34 h29 34 110 435 285 112 34 24
13 55 36 29 ad4 azg 33 99 480 257 100 34 24
14 585 36 az28 a34 a27 33 95 498 241 12 33 23
15 585 36 az28 a34 az27 32 a8 492 223 70 33 23
16 85 38 a2s a34 a2g 33 85 475 214 68 33 24
17 55 34 a29 a34 a28 33 98 528 217 63 32 24
18 53 29 a30 834 az27 32 120 410 208 83 32 23
19 53 3z 34 a33 26 34 155 360 223 61 29 22
20 51 36 34 a33 26 36 182 385 232 63 28 22
21 51 34 34 a33 28 34 165 390 250 81 28 22
2z 53 34 36 h33 29 34 148 420 271 59 26 20
23 53 34 34 a32 32 34 145 420 254 59 26 23
24 51 33 34 a30 32 34 185 430 241 57 26 23
25 51 33 36 a29 32 34 188 480 235 57 25 23
26 51 30 36 a30 30 34 180 534 229 55 25 22z
27 49 26 38 a30 32 33 190 582 217 57 25 22
28 49 28 38 a30 30 34 214 594 199 87 25 20
29 45 26 38 a30 - 33 264 570 182 55 24 18
30 45 25 38 a30 - 33 260 5486 175 83 24 18
31 45 - 39 h30 - 33 - 492 - 53 23 -
Second- Runoff in
Month foot-daye Maximum { Minimum Mean acre-feet
[0 oo PRI 1,735 68 45 56.0 3,440
November......... 1,069 45 25 35.6 2,120
December..... 1,950
Calendar year 1948 ........convvenssnannes 151,600
JBOUBLY ¢ vovanstrotattestosssiorasssssanennse 1,018 38 29 32.7 2,01u
February... . 821 32 26 29.3 1,630
March....... . . . 1,017 36 30 32.8 2,020
April....... 3,528 264 33 118 7,000
May..oeonnnn 12,113 594 168 391 24,030
June.,...... 8,550 486 178 285 16,960
JUlYeeennesn 2,770 168 53 89.4 5,490
August...... 1,028 53 23 33.2 2,040
September.... 685 28 18 z22.8 1,360
Water year 1948-49 ..,...... o 35,318 594 18 96.8 70,050

Peak discharge (base, 450 sec.-ft. !.--May 17 (9 a.m.,) 576 sec.-ft.; May 27-28 (10 p.m. to 5 a.m.)
612 sec.-ft.

¢ a No gage-height record; discharge computed on basis of weather records and records for station at
raig.
h Computed from inside staff-gage reading.



DEARBORN RIVER BASIN . 107
Dearborn River near Cralg, Mont.

Location.--Water-stage recorder, lat. 47°12!', long. 112°05!, in SE sec. 27, T. 17 N., R.
T W., at highway bridge 5 miles downstream from South Fork, 10 miles northwest of Craig,
and 12 miles upstream from mouth.

'Records available.--October 1945 to September 1949.

Extremes.--Maximum discharge during year, 798 second-feet May 28; maximum gage helght
Tecorded, 5.52 feet Feb. 17 (backwater from ice); minimum discharge, 20 second-feet
Sept. 1 (gage height, 3.29 feet).

1945-49: Maximum discharge, 4,400 second-feet June 5, 1948; maximum gage height,
7.97 feet Mar. 15, 1947 (backwater from ice); minimum discharge observed, 15 second-
feet Aug. 23, 25, 26, 1946; minimum gage height observed, 3.01 feet Sept. 5, 1946.

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
Wwhich are poor. Several diversions above station.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 95 74 63 b70 a6l aBo 83 325 666 183 58 21
2 95 79 71 b68 a6l aB4 €8 310 642 172 80 22
3 93 77 70 b65 a6l b8s 73 357 589 158 60 27
4 89 . 78 70 DbBO. a60 *b88 8z 330 533 152 55 29
5 89 73 83 65 a0 b90o 98 264 512 152 55 43
] 89 71 bE3 b66 a60 b9s 116 239 518 144 56 49
7 87 70 b2 b66 b60 b95 125 220 505 137 51 41
8 85 67 b0 b66 aBo a90 137 228 477 127 45 38
9 85 66 58 65 aB0 ag80 134 264 450 127 44 34

10 85 70 b57 b65 ag0 b75 132 330 424 121 43 33

11 84 87 b58 b65 ab0 a7? 147 405 393 123 40 40

12 84 66 bs8 bBS aB0 ag0 177 438 357 123 40 40

13 82 67 57 b65 a6l a75 187 533 315 123 41 41

14 82 66 47 b65 b62 b70 177 561 280 108 40 40

15 82 66 bs50 bés ag3 a70 163 568 277 95 38 38

18 85 64 b51 b6S aés a7s 152 554 254 85 35 37

17 82 67 bsS3 b65 b83 h84 166 658 315 81 34 35

18 81 *60 b56 b65 b62 a90 180 561 277 79 35 34

19 79 80 bEO b6s b6O b9s 217 477 272 79 37 34

20 ki 66 be3 b4 a62 al00 264 498 272 71 33 32

21 77 66 bé4e as3 b6Ss b110 259 598 282 70 28 31

22 76 87 bES ag3 aé8 alos 232 540 305 68 26 31

23 76 87 bé4 a63 a70 h98 217 582 300 68 26 31

24 74 68 b63 b62 a70 hl06 243 603 282 87 28 31

25 74 67 b63 ago a72 aloo 268 650 268 87 26 31

26 74 64 b6S ag0 a74 *h79 250 699 259 66 25 32

27 74 60 b66 aé0 a7 h71 250 744 250 68 25 33

28 74 66 b66 a0 b78 a70 272 780 228 73 25 32

29 74 64 b67 a0 . a68 340 762 206 67 25 31

30 74 58 b68 aB0 - 66 375 744 196 64 25 31

31 73 - *b70 bso - 83 - 674 - 58 23 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
2,530 95 73 81.6 5,020
2,019 79 S8 67.3 4,000

DECEMDET. o v eerereraennsectncsonnrsonsnsnans 1,911 71 47 61.6 3,790
Calendar year 1948 .....,....c.oveeunn 131,719 4,080 35 360 261,300

JANUBTY .« ev e veneennsernosnnesnnssonsrsnnenns 1,976 70 60| 63.7 3,920

1,789 78 60 63.9 3,550

2,615 110 63 B4.4 5,190

5,564 375 63 185 11,040

15,396 780 220 497 30,540

10,915 666 196 364 21,650

3,176 183 58 102 6,300

UgUBE . ... s 1,182 80 23 38.1 2,340

September.........o000u0 1,022 49 21 34.1 2,030
Water year 1948-49 .......i.ecniinianennss 50,095 780 21 137 99,370

Peak discharge (base, 600 sec.-ft.).--May 17 (3 to 4 p.m.) 744 sec.-ft.; May 28 (9 to 11 a.m.) 798
sec.-Tt.

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records and records for station
near Clemons.

b Stage-discharge relation affected by ice.

h Computed from inside staff-~gage reading.



108 SMITH RIVER BASIN
Newland Creek near White Sulphur Springs, Mont.

Location.--Water-stage recorder and artificlal control, lat. 46°44', long. 110°50', near
~— IIne between secs. 9 and 10, T. 11 N., R. 7 E., 13 miles north of White Sulphur Springs
and 15 miles upstream from mouth.

Records available.--October 1945 to September 1949.

Extremes.--Maximum discharge during year, 6.2 second-feet June 1; minimum not determined,
occurred during perlod of ice effect or no gage-height record.
1945-49: Maximum discharge, 29 second-feet May 8. 1948 (gage helight, 2.64 feet);
minimum recorded, 0.4 second-foot Dec. 18, 1946, but may have been less during perlods
of ice effect or no gage-height record.

Remarks.--Records gsood except those for periods of lce effect or no gage-height record,

—wWhich are poor. Small diversions above station for irrigation, Diversion from Sheep
Creek enters a quarter of a mile downstream.

Discharge, in second-feet, water year October 1948 to September 1949

Day[ Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 2.5 1.6 1.7 \ 1.2 5.8 5.7 3.4 1.9 1.9
2 2.6 1.8 1.5 1.2 5.9 5.6 3.4 1.9 1.9
3 2.7 1.6 1.5 1.2 6.0 5.2 3.2 1.9 2.2
4 2.8 1.5 1.4 *1.2 6.0 5.1 3.2 1.9 2.1
S 2.8 1.5 1.3 1.2 5.9 5.0 3.2 1.8 z.2
6 2.8 ni.s| b1.2 (*) 1.3 5.7 5.1 3.2 1.8 2.2
7 2.7 1.3 bl.2 1.4 5.6 5.1 3.1 1.8 2.0
8 2,8 1.4 bl.2 1.1 1.5 5.6 5.1 2.9 1.8 1.9
9 2.4 1.7 bl.3 1.6 5.6 5.0 2.8 1.8 1.8

1o 2.2 1.8 1.4 1.7 5.7 4.9 2.7 1.9 1.9

11 2.1 1.8 1.4 2,2 5.8 5.1 2.7 1.8 2.3

12 2.0 1.8 1.4 2.3 5.6 4.9 2.9 1.8 2.2

13 2,0 1.9 1.3 2.0 5.6 4.7 3.0 1.8 2,2

le 1.9 1.8 1.1 2,0 5.6 4.6 2.7 1.8 2.1

15 1.9 1.8 1.0 Y 2.1 5.4 4.6 2.5 1.7 2.0

1 1.1,

16 2.0 2.0 2.6 5.3 4.6 2.4 1.7 2.3

17 2.1 1.7 3.1 5.8 5.1 2.4 1.7 2.2

18 2.7 bl.5 3.7 5.3 4.8 2.3 1.7 2.2

19 2.0 bl.7 4.2 5.1 4.6 2.4 1.9 2.2

20 1.7 bl.8 4.8 5.0 4.2 2.5 1.9 2.2

21 1.8 1.9 4.5 4.8 4.0 2.4 1.8 2.2

22 1.8 1.9 4.4 4.7 3.9 2.4 1.8 2.1

23 1.8 1.9 4.8 4.7 3.8 2.2 1.9 2.1

24 1.8 1.9 1.2 1.2 5.2 4.7 3.7 2.1 2.0 2.0

25 1.7 1.7 5.1 4.4 3.6 2.0 1.9 2.0

26 1.8 1.7 5.1 4.2 3.8 2.0 1.8 ®.1

27 1.7 bl.5 5.2 4.1 3.8 2.5 1.9 2.0

28 1.9| o3 (*) 5.4 4.0 3.6 2.3 1.8 2.0

29 1.7 *2,1 - 5.8 4.0 3.6 2.2 1.8 2.1

30 1.7 1.6 - 5.9 4.0 3.4 2.2 1.8 2.1

31 1.7 - O -l - 4.2 - 2.0 1.9 -

Second- Runoff in
Month foot-days Maximum Minimum Kean acre-feet

October. . 65.9 2.8 1.7 2.13 131

November. 52.4 3 1.3 1.75 104

December. ... 39.1 1.7 - 1.26 78
Calendar year 1948 .....seoesesarasssrsans 1,540.8 29 - 4.21 3,087

______ PN SRR S AR D

JBNUBTY .o et vvuruasoocasnesncsannanssnssnsnas 31 - 1.0 61

30.8 - 1.10 61
35.7 - - 1.15 71
93.9 5.9 1.2 3.13 186
159.7 6.0 4.0 5.15 317
136.2 5.7 3.4 4.5¢ 270
81.2 3.4 2.0 2.62 161
56.7 2.0 1.7 1.83 112
62.7 2.3 1.8 2.09 124
Water year 1948-49 .....ieiiiiiiiiiiaannns 845.3 6.0 - 2.32 1,676

¢ Peak discharge (base, & sec.-ft.).--May 2 (11 p.m.) to May 4 (4 p.m.) 6.0 sec.-ft.; June 1 (6 p.m.)
T sec.-It.

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

h Computed from staff-gage reading.

Note.--No iuse height record Oct. 30 to Nov. 5. Dec 15 tc Apr. 3; discharge interpolated or com-
puted on basls of 4 discharge measurements and weather records.
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Sheep Creek near White Sulphur Springs, Mont.
Location.--Wire-weight gage, lat. 46°46', long. 110°48', in SWSEL sec. 26, T. 12 N., R.
E., 7 miles upstream from Moose Creek and 16 miles north of White Sulphur Springs.
Drainage area.--35.5 square miles.
Records available.--July 1941 to September 1949.
Extremes.--Maximum discharge observed during year, 144 second-feet May 31 (gage helght,
B feet); minimum ually, 9 second-feet at times during winter.
1914-49: Maximum discharge observed, 356 second-feet May 26, 1942 (gage helght,
about: 5.1 feet, present datum); miniwmum daily discharge, 3.5 second-feet Jan. 18-20,
1943.

Remarks.--Records falr except those for periods of ice effect, which are poor. Several
Small diversions above station.

.

Discharge, in second-feet, water year October 1948 to September 1949

Day; Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 23 19 13 11 13 10 13 51 136 44 20 15
2 23 19 13 11 13 10 13 50 124 43 20 15
3 23 19 13 10 13 10 13 46 119 42 20 15
4 22 19 12 10 13 10 *13 42 105 42 20 16
5 22 19 1z 11 12 10 14 38 101 42 20 16
] 22 19 1z *11 12 10 17 43 96 42 20 18
7 22 19 12 12 1z 10 19 43 87 40 20 15
8 22 19 12 12 12z 10 20 45 78 40 20 15
9 22 19 12 11 12 10 21 63 78 39 20 1e

10 22 19 12 11 13 9 24 74 78 35 20 14

11 22 19 12 11 1z 9 30 78 75 35 18 18

12 22 19 1z 11 11 9 22 101 71 32 18 18

13 22 19 11 11 10 9 21 114 67 33 18 16

14 22 19 11 1n 9 9 20 118 63 33 18 14

15 22 19 11 11 9 9 *20 124 59 31 18 14

16 22 19 11 11 9 9 21 136 59 31 18 15

17 21 19 11 11 1o 9 28 138 85 31 18 14

18 21 19 11 11 10 10 30 124 83 31 18 14

19 21 19 11 11 9 12 40 123 59 31 18 14

20 21 20 L12 11 9 13 44 122 56 31 18 14

21 21 20 12 11 9 13 34 122 54 35 17 14

22 21 20 11 11 9 11 44 123 52 31 16 14

23 21 20 10 11 10 9 45 114 52 32 16 14

24 20 20 10 11 10 9 35 115 51 32 16 14

25 20 19 10 11 10 10 45 119 49 32 18 14

26 20 18 10 12 10 11 45 119 47 29 15 14

27 20 16 10 12 10 12 50 120 46 33 15 14

28 | 20 14 10 12 *10 11 47 121 46 28 15 14

29 20 *13 10 12 - 11 57 125 46 23 15 14

30 20 13 11 13 - 11 50 126 46 22 15 14

31 19 - 11 *13 - 12 - 144 - 20 15 -

Second- Runoff in
Month - foot-days Maximum Minimum Mean acre-feet

October.......... 661 23 19 21.3 1,310

November. .. 554 20 13 18.5 1,100

December.......cocicvien 351 13 10 11.3 696
Calendar ye&ar 1948 ........ivvanecucnsaras 14,716.4 309 8 40.2 29,190

692

597

629

1,780

5,990

4,220

2,070

ugu 1,090

SepLember. «i i iiiii it e aiiaaaes 442 .18 14 14.7 877
Water year 1948-49 .. ........cicenniniannnn 10,616 14¢ 9 29.1 21,080

* Winter discharge measurement made on this day. -
Note.--Stage-discharge relation affected by ice Nov. 27 to Apr. 16.



110 SUN RIVER BASIN
North Fork of North Fork Sun River near Augusta, Mont.

Location.--Water-stage recorder, lat. 47°38'30", long. 112°51'40", in NWiNW{ sec. 26, T.

— 22 N., R. 10 W., 400 feet upstream from Medicine Creek, 1 mlle upstream 'ﬁ-om confluence
with South Fork of North Fork and 25 miles northwest of Augusta. Datum of gage is
4,785.72 (corrected) feet above mean sea level (levels by Bureau of Reclamation).

Records available.--May 1911 to September 1912 (no winter records), October 1945 to Sept-
emper .
Extremes.--Maximum discharge during year, 2,720 second-feet May 15 (gage height, 5.33
Teet); minimum daily, 42 second-feet Feb, 14, 20.
1911-12, 1945-49: Maximum discharge, 4,320 second-feet June 3, 1948 (gage helght,
7.03 feet); minimum observed, 35 second- feet March 10, 1946:

Remarks.--Records good except those for periods of lece effect or no gage-helght record,
are poor. No regulation or diversion above statlon,

-

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 85 72 76 63 48 55 *59 530 1,700 278 122 76
2 85 72 71 61 48 *55 60 545 1,480 270 118 76
3 83 72 70 58 48 55 62 535 | 1,260 264 114 76
4 83 71 68 56 48 55 66 457 1,260 264 112 79
S 82 66 66 55 47 65 73 398 1,430 275 108 110
6 83 71 64 58 46 85 82 398 1,560 289 107 94
1 82 68 62 60 45 52 89 506 | 4,000 264 105 85
8 82 €9 63 59 44 50 94 778 1,510 245 103 8l
9 81 70 65 56 45 48 94 1,130 1,370 235 101 77

10 79 72 67 5¢ 46 48 99 1,540 1,340 228 96 79

12 79 75 85 53 48 50 122 1,880 1,280 232 96 93

1z 78 73 63 55 45 48 145 2,180 1,090 235 96 85

13 78 72 61 57 43 48 133 2,400 874 224 103 82

14 77 70 58 52 42 46 118 ] 2,460 766 210 94 8l

15 77 73 57 57 43 45 125 | 2,540 670 200 93 79

16 17 70 57 56 47 50 149 | 2,480 600 192 89 7

17 72 72 57 54 47 55 180 2,220 540 185 a8 108

18 77 70 57 52 46 58 232 1,700 466 la2 93 94

19 75 70 60 51 43 59 295 | 1,350 426 185 97 88

20 % 70 82 50 42 59 343 1,250 398 177 93 86

2l 76 72 61 49 44 59 307 1,190 386 175 88 83

22 75 71 59 48 47 83 284 1,220 383 165 86 8l

23 75 72 57 47 50 80 289 1,290 383 181 85 79

24 75 70 56 47 52 57 398 1,300 376 161 97 78

25 % 89 55 49 50 59 398 | 1,450 372 154 88 77

26 71 66 58 52 50 60 390| 1,610 349 149 85 77

27 73 63 59 s2 50 57 466 | 1,960 331 149 a2 76

28 68 66 *60 51 52 56 825 2,080 307 147 79 76

29 69 70 61 50 ~ 59 825 | 2,120 313 138 78 76

30 71 75 62 49 - 59 682 2,290 298 133 78 78

3 76 - 62 48 ~ 57 - 2,010 - 125 77 -

Second~ Runoff in

Month foot-days Maximum Minimum Mean acre-feat

Octobar..... 2,394 85 68 7.2 4,750
November. 2,112 75 83 70.4 4,190
December, . 1,919 76 55 81.9 3,810
136,923 3,980 40 374 271,600

1, 665 83 47 53.7 3,300

1,340 52 42 46,6 2,590

1,695 63 45 54.6 3,360

7,284 825 59 243 14,450

45,807 2,540 398 1,478 90,860

25,118 1,700 298 837 49,820

6,289 289 125 203 12,470

ugus' 2,951 122 77 985.2 5,850

Septenher. ve 2,505 110 76 83.5 4,870
Water year 194B-49 ........cc.0nissvonrarenn 101,041 2,540 42 277 200,400

Peak diuh rge (base, 1,250 sec.~ft.).--May 15 (2 a.m.) 2,720 sec.-ft.3 May 30 (S a.m.) 2,520 sec.-
8

* Hinter discharge maaluremenz mde on this day.
Note.--z-gtage-dischar‘s relation affected by ice Nov. 8-10, 19, 20, 28-30, Dec. 4 to Mar. 17, Mar.
22, 23, .



SUN RIVER BASIN 111
Sun River near,Vaughn, Mont.

Location.--Water-stage recorder, lat. 47°32', long. 111°29!, in SEf sec. 33, T. 21 W.,
2 E., 4 mlles downstream from Muddy Creek 5 miles southéast of Vaughn, and 10 miles
upstream from mouth.

Records avallable.--April 1934 to September 1949.
Average discharge.--15 years, 603 second-feet. .

Extremes.--Maximum discharge during year, 4,420 second-feet May 30 (gage height, 5.75
Teet); minimum daily, 140 setond-feet Jan. 23.
1934-49: Maximum discharke 14,300 second-feet June 6, 1948 (gage helght, 13.48
feet); minimum, 21 second-fekt May 10, 1941; minimum daily, 23 second-feet ws.y 26, 1941;
minimum gage height, 0.46 foot Apr. 8, 1942.

Remarks.--Records good except those for periods of ice effect or no gage-height record,

which are poor. Many diversions above station for irrigation. Flow regulated by Gibson,
Pishkun, and Willow Creek Reservoirs (see p. 67}.

Discharge, in secornd-feet, water year October 1948 to September 1949

pay| Oct. Nov. Dec. Jan. || Peb. Mar. Apr. Miy June July | Aug. Sept.
1 432 268 365 200| 160 190 274 730 | £4,090 448 456 290
2 446 281 350 190, 160 200 288 722 | £3,800 448 464 276
3 453 288 310 175 160 210 294 682 | 3,420 456 480 283
4 480 288 290 175' 160 220 397 59¢ | 2,860 432 432 304
5 446 274 270 lsow 155 220 509 546 | 2,530 448 385 362
6 432 281 270 210‘ 155 220 738 523 | 2,350 448 348 424
7 418 270 260 225 150 220 | 1,070 538 | 2,220 440 340 424
8 411 265 230 225/ #150 220 | 1,100 516 | 2,130 432 348 448
9 404 285 225 200 150 210 | 1,130 474 | 1,850 432 332 424
10 404 274 230 180! 160 200 | 1,120 383 | 1,560 416 311 408
|
11 383 320 240 170, 165 190 | 1,110 460 | 1,300 400 318 408
12 355 300 230 175 160 180 | 1,090 439 | 1,020 408 304 448
13 334 300 210 180 155 180 642 460 881 424 325 448
14 327 288 190 190| 155 180 530 495 738 568 370 448
15 334 288 185 200 160 180 530 562 648 480 400 432
16 348 274 185 200] 170 180 975 828 568 464 408 424
17 355 268 190 180, 170 180 [ 1,070 [ 2,090 | 576 416 392 408
18 348 265 195 180" 170 180 | 1,100 | 3,220 568 362 355 392
19 327 280 200 170, 160 200 | 1,120 | 3,280 552 332 325 370
20 314 294 200 160, 160 220 | 1,100 | 2,960 576 362 311 325
21 320 294 200 150 165 240 | 1,090 | 2,640 512 378 297 297
22 307 274 195 145 170 270 | 1,090 | 2,520 480 408 332 276
23 300 274 185 140, 180 300 | 1,110 | 2,020 456 400 348 250
24 300 268 175 145 190 320 | 1,050 | 2,100 472 355 362 238
25 288 268 175 145| 190 330 882 | 2,650 488 408 362 233
26 288 265 170 150/ 185 330 754 | 2,620 528 392 348 228
27 281 280 175 150' 180 327 722 | 2,690 552 400 355 222
28 274 310 180 155, 180 307 794 | 2,950 528 355 362 211
29 281 | #355 185 160| - *294 c42 | 3,400 536 456 370 206
30 274 365 | %190 160 - 281 810 | 4,270 480 496 340 200
31 288 - 195 160 - 281 - | 4,280 - 472 311 -
Second- Runoff in
Month ‘ foot-days Maximum Minimum Mean acre-faet
OCEODOr. v v vvannensnosranresonnsnanborcanans 10,912 460 268 352 21,640
. 8,584 365 265 286 17,030
DECOMDOD. . v\t vsererterarresssasererbensensas 6,850 365 170 221 13,530
Calendar year 1948 X RURTRTEY 461,851 13,900 170 1,261 915,700
5,445 225 16 178 10,800
4,625 180 150 165 9,170
7,260 330 180 234 14,400
25,331 1,130 274 844 50,240
52,610 4,270 383 1,697 104,400
39,267 4,090 456 1,309 77,880
13,136 568 332 424 26,050
August, 11,191 480 | . 297 361 22,200
Septﬁlbﬂl‘-......-.-.-.....-.---...-L.-...--- 10,107 448 200 337 20,050
Water year 1948-49 L 195,318 4,270 140 535 387,400

* Winter discharge measurement made on this day.

£ Computed on basis of partly estimated gage-height record.

Note.--Stage-discharge relation affected by ice Nov, 7- 9, 18, 19, Nov. 26 to Mar. 26 (no gage-height
record?t! Jan. 9-13, Jan, 15 to Feb, 3, Feb. 5-7, 9-28, Mar. 9-19; discharge computed on basis of weather
records).



112 SUN RIVER BASIN
Smith Creek below Ford Creek, near Augusta, Mont.

Location,--Water-stage recorder, lat. 47°26', long. 112°31', in S% sec. 32, T. 20 N., R.
., 2 mlles downstream from Ford Creek, 4 miles upstream from mouth, and 8 miles
southeast of Augusta.

Records availlable.--October 1945 to September 1949.

Extremes.--Maximum discharge during year, 170 second-feet May 26; maximum gage height
N feet Feb, 23 (backwater from icei; minimum discharge, 17 second-feet Mar. 13 fgage
height, 1.90 feet).
1946-49: Maximum discharge, 1,830 second-feet June 5, 1948 (gage Helght, 5.70 feet),
gomlgi‘gmg curve extended above 940 second-feet; minimum daily, 12 second-feet Dec. 19-

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Many diversions above station.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept

1 39 30 b29 a25 b29 22 22 18 147 60 40 27
2 38 31 28 az4 *b29 23 22 50 144 59 40 26
3 37 30 *28 a24 b29 23 22 54 139 57 38 28
4 36 30 29 b24 b29 24 25 54 131 57 37 29
5 36 29 b29 a26 b28 2¢ 25 55 126 59 36 35
6 36 29 b28 230 b29 25 26 57 121 59 36 34
7 36 29}° v a30 b29 25 29 59 117 57 35 30
8 34 31 b26 a29 b29 2¢ 30 62 109 57 35 28
9 34 035 b24 a28 b30 24 29 66 97 60 35 - 27
10 3¢ 33 b25 b27 a3l b23 28 71 91 59 35 27
11 33 32 25 a27 a32 b23 30 73 89 59 34 30
12 32 33 24 a28 a3l 23 36 78 87 59 33 30
13 32 31 22 a30 b28 24 35 82 83 57 35 29
14 32 31 b2l 230 28 b22 35 85 78 59 33 28
15 33 31 220 a30 b29 p21 34 87 74 57 32 27
16 33 30 azl a30 b30 b2z 34 87 74 5¢ 32 28
17 33 30 a2l a30 b31 b22 35 119 78 52 30 28
18 33 b29 az2 a29 b30 23 38 114 74 52 30 27
19 32 29 a2¢ a28 b29 32 43 103 73 52 33 27
20 32 29 b26 a27 b28 33 46 121 71 50 33 26
21 32 29 b26 a27 b29 28 4 131 71 49 32 26
22 31 28 b25 a27 B30 25 43 144 69 48 32 26
23 31 28 b2¢ b26 b32 25 42 154 67 48 32 28
24 31 28 23 b26 b34 24 48 162 66 46 33 26
25 31 2e 23 b2? 28 24 46 165 66 43 30 26
26 31 29 b2e b29 2¢ 23 44 167 67 43 29 26
27 30 b28 *b25 a2s 22 22 a4 162 66 43 29 26
28 30 b27 a2s a28 22 22 46 160 64 46 28 26
29 30 b28 a25 a29 - 22 52 157 64 43 28 28
30 30 b29 a25 b29 - #22 50 157 60 42 28 28

31 30 - a2s5 £29 - 22 - 147 - 42 27 -
Month Second- | Maxtmum | Mintmum Mean | Runoff in
1,022 39 30 33.0 2,030
894 35 27 29.8 1,770
770 29 20 24.8 1,530
Calendar year 1948 L— 40,658 1,610 20 111 80,650
Januaryr 861 30 24 27.8 1,710
cees 809 34 22 28.9 1,600
ceee 741 33 21 23.9 1,470
1,083 52 22 36.1 2,150
3,231 167 48 104 6,410
2,663 147 60 88.8 5,280
1,628 60 42 52.5 3,230
1,020 40 27 32,9 2,020
September. 831 35 26 27.7 1,650
Water year 1948-49 ... hereeerae 15,553 167 20 42.6 30,850

Peak discharge (base, 75 sec.-ft.).--May 17 (2 p.m.) 147 sec.-ft.; May 26(4 to 9 a.m.) 170 sec.-It.
nter scharge measurement made on this day.
& No gage-helght record; discharge computed on basis of 3 discharge measurements and weather re-
cords.
b Stage-dlscharge relation affected by ice.
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Muddy Creek at Vaughn, Mont.
I

Location.--Wire-weight gage, lat.i47°34', long. 111°33', in SEY sec. 24, T. 21 N., R. 1
E., at old highway bridge at Vaughn.

Records available.--May 1925 to Fébruary 1926, April 1934 to September 1949.
Average discharge.--15 years, 98.9 second-feet.

Extremes.--Maximum discharge durihg year, 442 second-feet May 18; maximum gage height,
.BU feet Mar. 20 (ice jam), from graph based on gage readings; minimum daily discharge,
15 second-feet Jan. 22 to Feb. 5.
1925-26, 1934-49: Maximum fage height, 15,15 feet June 23, 1938, from graph based
gn %aﬁe reggin%gsédischarge not determined); minimum discharge observed, 4.9 second-
eet Jan. 24, .

Remarks.--Records fair except those for perlods of ice effect or no gage-height record,
Which are poor. Gage read once or twice daily. Natural flow increased by return flow
from irrigation through Sun River drainage ditch.

Discharge, in second-“feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 123 81 55 231 15 26 72 151 . 139 208 246 156
2 120 84 60 20 15 28 75 168 145 224 257 144
3 111 85 55 21 15 30 75 174 168 a226 238 151
4 107 81 50 24| 1s 33 73 174 144 228 222 al70
5 98 80 46 26 | 15 35 *54 182 142 240 azlg 185
6 102 79 42 27 16 35 50 154 133 245 183 197
7 85 72 38 26 | | 17 35 52 188 131 264 191 183
8 98 83 35 241 %18 35 48 218 151 266 205 228
9 90 87 30 22 ). 20 33 39 208 149 252 207 208

10 8s 84 30 20} 22 31 35 145 132 274 205 204

11 87 85 32 20 20 30 34 154 115 250 191 214

12 97 91 31 «20 | 17 30 34 184 110 258 183 222

13 100 74 25 2z 16 30 32 178 173 274 183 218

14 101 74 20 241 17 30 32 193 141 302 224 208

15 106 80 20 25 20 30 30 185 176 322 232 201

16 109 84 20 25| | 22 30 azg 179 197 az75 222 208

17 111 69 21 24| 22 33 28 167 227 230 222 200

18 107 72 22 22’ 20 40 27 356 227 212 238 200

19 |, 107 74 24 19 20 50 27 334 234 208 166 173

20 104 83 28 17 20 70 52 240 242 228 155 166

21 95 84 25 16 22 90 52 304 198 218 183 152

22 95 71 23 15 24 100 46 383 202 252 260 152

23 ago 70 20 15 26 100 45 336 211 228 201 135

24 85 66 20 15 28 100 44 268 208 245 222 118

25 88 S0 20 151 | 28 90 42 198 240 193 220 131

28 96 45 20 15 1 28 80 40 180 288 188 221 123

27 91 43 21 15 26 70 36 179 257 211 234 119

28 86 41 22 15 25 60 176 167 202 221 228 115

29 83 *44 23 15 - *60 201 154 251 232 226 107

30 79 50 *23 15 - 63 al75 233 202 256 201 107

31 9 - 24 151, - 67 - 1585 - 246 186 -

1
' Second- Runoff in
Month . foot-days Maximum | Minimum Mean acre-feet
OCLODer. L. et iirtaiarrsarrsorinasinsrancs 3,028 123 79 87.2 6,010
. heseans 2,166 97 41 72.2 4,300

DeCemDer. . v ovvarsreatornrcartnesonnscaranons 923 60 20 29.8 1,830
Calendar year 1948 ........ 90,300

JANUAPY. s sevsans 1,220

R 1,130
3,120

3,480

12,870

10,970

14,830

veven 13,010

Beptember. . cesearriairiocaerrararnarpeseran 5,105 228 107 170 10,130
Water year 1948-48 ................J....... 41,789 383 15 114 82,800

Peak disnhnr% !bue, 330 sec.-ft.).--May 18 (4 p.m.) 442 sec.-ft.; May 22 (5 p.m.) 390 sec.-ft.
nier disc e measurement made on this day.

a No gage-height record; discharge interpolated.
Note.--3tage-discharge relation atf‘ented by ilce Nov. 26 to Apr. 3.
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_Marias River near Shelby, Mont.

Location,--Water-stage recorder, lat. 48°26', long. 111°53', about on line between SE# sec.

—— 20 and NE{ sec. 29, T, 31 N., R. 2 W., 200 feet downstream from highway bridge, 7 miles
south of Shelby, and 24 miles downstream from Cut Bank Creek.

Dralnage area.--2,610 square miles.

Records available.--April 1902 to January 1908, April 1911 to September 1949.

Average discharge.--18 years (1902-4, 1931-32, 1934-49), 820 second-feet.

Extremes.--Maximum discharge during year 3,800 secohd-feet May 31 (gage height, 6.51 feet);
minimum dally, 100 second-feet %ag 23-30, v e &

1902-8, 1911-48' Maximum discharge, 40,000 second-feet June 18, 1948 (gage height,

17.75 feet from floodmark); minimum observed 10 second-feet Aug. 20

Remarks r-Records good except those for periods of ice effect or no gage height record,

W] are poor. Many dlversions above station for irrigation. Flow partly regulated
by La%e Erances (see p. 67) and other reservoirs having a combined capacity of 163,000
acre-fee

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Peb, Mar. Apr. May June July | Aug. Sept.
1 604 298 *298 b120 | all0 | b360 678 | 1,970 | 3,460 710 264 135
2 604 301 263 | bllo { al20 | b370 667 | 1,700 | 3,110 656 253 128
3 604 295 0240 b110 b120 | b410 684 | 1,740 | 2,840 595 236 126
4 599 292 | b220 | b120 al30 | *b440 804 | 1,810 | 2,550 555 216 128
5 582 289 b200 | b130 al40 b460 | 1,010 | 1,540 | 2,390 555 206 151
6 569 274 D170 | *b140 aldo bego | 1,140 | 1,360 | 2,380 600 196 196
7 546 242 b150 { b170 als0 b4s0 | 1,130 | 1,300 | 2,440 585 193 242
8 527 b230 b130 | bl60 al50 a450 | 1,060 | 1,410 | 2,400 550 196 236
9 505 b240 | Dbi20 | DbI30 { *bl60 | b40O | 1,030 | 1,680 | 2,340 528 193 206
10 505 | 280 | bl30 | alz0 aleo b350 951 | 1,940 | 2,200 505 199 187
11 501 311 b130 bl2o also 300 898 | 2,180 | 2,080 484 202 174
12 492 327 120 b130 { als0 b280 993 | 2,570 | 1,920 536 202 184
13 454 321 all0 | bl30 | al40 | a260 | 1,190 | 2,960 | 1,800 615 236 209
14 400 308 8110 | bi4o | al40 | a250 | 1,080 | 3,190 | 1,620 610 212 219
15 375 311 | allo | bl40 | blSO | a2s50 972 | 3,280 | 1,430 550 212 216
16 358 292 all0 | bl30 |- als0 a250 896 | 3,320 | 1,330 479 216 209
17 354 [ b210 | al20 | b130 | als50 | a250 958 | 3,360 | 1,250 416 202 199
18 361 b210 | bl2o | blz20 al4o | a250 | 1,100 | 3,530 { 1,190 388 184 202
19 354 298 | 1130 [ al20 | al40 a280 | 1,330 | 3,250 | 1,100 392 180 260
20 344 321 bl30 | alzo | 2150 | a330 | 1,560 | 2,870 7 380 187 289
21 341 334 130 [ b110 | aléo b400 | 1,630 | 2,660 906 345 180 281
22 331 331 b120 | alio | alg80 b500 | 1,410 | 2,600 820 333 177 274
23 327 304 b120 [ aloo [ a1l90 | beso | 1,270 | 2,820 778 31¢ 171 267
24 327 292 b120 | @100 | a210 | b80O | 1,240 | 2,960 760 318 165 260
25 321 277 bl20 | @100 [ b220 | b88O | 2,010 | 3,240 766 307 165 246
26 318 b160 b130 | bloo | b230 | beoo | 1,780 | 3,300 820 296 168 236
27 311 b170 | Db1%0 [ aloo | -b240 | b9CO | 1,600 | 3,420 820 285 168 232
28 304 b220 b140 | 2100 | b260 b850 | 1,660 | 3,570 808 296 162 236
29 301 b280 | bl40 [ aloo - b800 | 2,000 | 3,570 778 318 151 236
301 314 | b140 | eloo - *b740 | 2,250 | 3,530 738 314 140 236
31 298 - b130 al10 - 667 - 3,670 - 285 138 -
v Second- Runoff in
Month foot-days Maximun | Minimum Mean acre-feet
october, . 13,120 604 298 423 26,020
November. . 8,332 334 160 278 16,530
December. . . 4,531 298 110 146 8,990
CRLENAAT YEAT 1948 «e.veevveeeessessavanss| 811,537 | 385,500 | 110 | 1,671 | 1,213,000
b/ et teaeneeeenentrtenenneneniaeed | 3,720 | 170 [ T 100| 126 [ 777,380
ebraar . 4,550 260 110 162 9,020
. 14,927 900 250 482 29,610
. 36,979 2,250 667 1,233 73,350
. 82,300 3,670 1,300 2,655 163,200
. 48,791 3,460 738 1,625 96,780
14,100 710 285 455 27,970
5,870 264 138 193 11,840
6,400 289 126 213 12,690
Water year 1948-49 ...uievvrncnianinanenass| 243,720 3,670 100 668 483,400
. Peak discharge (base, 2,850 Sec.-ft.).--May ¥8 (4 a.m.) 3,580 sec.-ft.; May 31 (5 a.m.) 3,800 sec.-
£
* Winter discharge measurement made on this day. .

a No gage-height record; dlscharge computed on basis of weather records.
b Stage-discharge relation affected by ice.
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Marias River near Brinkman, Mont.

Location.--Water-stage recorder, lat. 48°16', long. 110°42!', in SESEL sec. 17, T. 29 N.,
R. B E., 4 miles southwest of Brinkman post office and 11 miles downstream from Cotton=
wood Creek. Datum of gage is 2,677.25 feet above mean sea level, adjustment of 1912.

Drainage area.--6,400 square miles.

Records_available.--October 1921 to September 1949.

Kverage discharge.--17 years (1928-29, 1931-32, 1934-49), 765 second-feet.

EXTreémes.--Maximum discharge during year, 3,400 second-feet June 2 (gage height, 7.32 feet):

- mtIn‘m'um observed, 2.8 second-feet Jan. 14 (discharge measurement) caused by ice Jam up-
stream.

1921-49: Maximum discharge, 50,700 second-feet June 19, 1948 {gage height, 21.0 feet,
from floodmark); minimum observed, that of Jan, 14, 1949,

Maximum discharge known, about 70,000 second-feet (gage height, about 24.0 feet,
present datum), occurred during flood of 1908,

Remarks.--Records good except those for periods of ice effect or no gage-height record,
WhIch are poor. Many diversions above station for irrigation. Flow partly regulated
by Ls.l;e lérances {see p. 67} and other reservoirs having a combined capacity of 163,000
acre-feet.

Revisions (water years).--W 956: 1929.

RatIng tables, water year 1948-49, except periods of 1ce effect
e hsight, in feet, and disehsrge, in second-feat)
Shifting-control method used Apr. 3 to May 23)

Oct. 1 to June 2 June 3 to Sept. 30
4.4 195 4.0 95 5.6 1,080
4.6 303 4.2 167 6.1 1,640
5.1 845 4.4 250 6.6 2,300
5.6 1,080 4.7 400 7.2 3,210

S.1 862

Note.--Same as
follewing table
above 5.6 feet.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. ¥ay June July Aug. Sept.
1 594 322 274 120 100 280 1,180 1,990 3,370 803 287 137
2 630 329 220 110 100 320| 1,120 1,930} 3,390 770 282 130
3 653 322 210 110 100 400| 1,060 1,710/ 3,080 730 259! 130
4 653 329 200 110 100 460 908 1,570 2,800 692 241 126
5 653 316 180 110 110 500 #1,090| 1,740| 2,540 855 228 120
6 645 303 160 130 120 se0| 1,280 1,590 2,360 634 207 109
7 630 303 140 150 120 520{ 1,820| 1,410| 2,270 619 199 106
8 623 252 120 160 120 520 1,320| 1,280| 2,290 641 183 109
] 594 a270 120 14 120 500 1,190{ 1,270| 2,290 619 167 141
10 587 a300 120 120{ *130 440| 1,130 1,420| 2,220 591 163 191
11 558 #316 120 100 130 360( 1,120| 1,660 2,150 564 163 199
12 558 335 120 100 130 320 1,020 1,850| 1,990 551 163 187
13 551 341 120 100 120 290 g62| 2,130| 1,880 605 171 175
14 544 335 100 *50 110 260| 1,090| 2,540| 1,770 175 167
15 523 335 100 120 120 240 1,180| 2,940| 1,650 677 179 167
16 454 329 100 140 130 230/ 1,070| 3,020| 1,500 626 199 183
17 421 280 110 140 140 220 96! 2,950 1,370 551 195 191
18 407 251 120 130 140 220 944 2,970| 1,300 492 195 183
19 387 230 120 120 130 230| 1,010/ 3,050| 1,250 448 203 178
20 394 316 120 110 140 240| 1,160{ 3,080| 1,190 424 183 167
21 380 329 120 100 150 280| 1,370| 2,800] 1,110 412 175 171
22 374 354 120 90 160 320| 1,480 2,660 1,010 406 171 224
23 367 329 120 80 180 400| 1,460 2,560 912 368 167 260
24 374 374 110 80 190| *s20| 1,290] 2,560 844 346 163 280
25 367 341 110 80 200 640 1,190{ 2,650 803 331 158 250
26 361 180 120 80 220 760| 1,470| 2,740 795 321 148 246
27 354 200 130 80 220 880 1,740| 2,890 827 316 148 241
28 348 260 140 80 2s50{ 1,000| 1,570 3,020 836 301 141 233
29 348 300 150 80 - 1,080 1,510 3,130 844 296 141 228
30 335 340 150 80 - | 1,180 1,680] 3,260 827 287 141 224
31 329 - 140 20 - 1,190 - 3,340 - 287 141 -
Second- Runoff in
Month foot-days | MeXimum | Minimum Mean acre-feat
OCEODRr. e v uvvernnrarrrerrerassannansssnonnn 14,996 653 329 484 29,740
e 9,131 374 180 304 18,110
DACeMbDer. . ovaviasorrararsrseroraosnrossasnna 4,284 274 100 138 8,500
CAlendar YEar 1948 ......evsevsseeerensens 662,225 | 47,400 | 100| 1,808 1,314,000
January. J T 5200 T T160] T so|  1oe 6,530
foeme : AT T N
Maro ’
April 37,356 1,820 908 1,245 74,090
Nay. 73,710 3,340 1,270 2,378| 146,200
June. 51,468 3,390 795 1,716| 162,100
July. 16,048 803 287 518 31,830
AUGUBE. v .vuvirns 5,731 287 141 185 11,370
September........c.vuues . 5,410 250 106 180 10,730
Water year 1948-49 .....iviveriinienornsnen 240,704 3,390 50 659 | 477,400

Paak discharge (base, 2,600 sec.-ft.).--Apr.-7 (5 a.m.) 2,770 see.-ft.; June 2 (8 s.m., to 4 p.m.)
3, sec.-1t.

* Winter discharge measurement mede on this day.

a No gage-height 5 Al d on basis of weather records and records for station
near Shelby.

Note.--8tage-discharge relation affacted by lce Nov. 26 to Apr. 2 (no gage-height record Dec. 8
to Jan. 6, Jen. 8-12, 19-26, Feb. 3-8, 12, 18-21; discharge computed on berais of 3 discharge measure-
ments, wveather records, and records for station near Shelby).

90092670 - 51 - §
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Teton River near Farmington. Mont.

Location.--Water-stage recorder, lat. 47°53', long. 112°36', in NEiNWi sec. 35, T. 25 N.,’
R. 8 W., 300 feet downstream from steel highway bridge, i-.} miles d‘éwnstrea.m from South
Fork Teton River, and 20 miles west of Farmington.

Dralnage area.--111 square miles.
Records available.--July 1947 to September 1949.

Extremes.--Maximum discharge during year, 51b second-feet May 30; maximum gage height ob-
"g_ez-veg‘i ségl feet Feb. 18 (backwater from ice); minimum daily discharge, 20 second-feet
an. , 25.
1947-49: Maximum discharge, 2,780 second-feet June 3,1948, from rating curve ex-
tended above 1,050 second-feet; maximum gage height observed, that of Feb. 18, 1949;
minimum daily discharge, that of Jan. 24, 25, 1949.

Remarks.--Records fair except those for periods of ice effect or no gage-height record,
which are poor., Negligible diversion above station.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. 8ept.
1 77 75 75 57 23 *h39 h37 110 390 99 74 54
2 78 75 73 55 23 4 37 110 340 97 71 50
3 78 72 70 53 23 40 38 110 310 95 71 51
4 78 71 67 50 23 hé42 40 105 305 97 69 55
5 80 69 65 so[ - 23 43 43 100 335 102 69 62
6 80 70 63 55 23 45 47 110 365 114 68 56
7 81 68 62 hél 23 45 52 h138 370 108 69 56
8 80 66 6 56 23 44 hs6 150 360 104 69 55
] 78 69 61 53 24 43 57 h186 335 101 68 54
10 81 73 62 50 25 42 60 340 340 101 66 57
11 80 73 62 50 25 43 70 370 325 101 85 58
12 78 75 60 50 25 45 80 390 290 108 66 56
13 77 72 57 52 23 43 70 396 250 110 65 55
14 78 75 55 53 22 42 60 402 245 102 64 54
15 77 76 50 52 23 40 60 390 238 97 62 56
16 78 77 50 50 25 40 hé6 355 210 92 81 58
17 77 77 52 47 26 41 70 320 195 92 62 62
18 76 78 53 45 26 ha2 75 250 180 92 64 61
19 7 71 5¢ 42 25 43 85 207 162 92 62 60
20 75 76 55 38 25 45 100 186 156 88 59 59
21 75 77 55 35 25 45 85 183 153 86 57 58
22 75 77 53 30 25 45 h75 189 153 85 56 58
23 76 77 52 25 25 43 77 207 148 85 58 h58
24 76 77 50 20 25 42 90 242 148 85 58 58
25 75 76 51 20 27 h40 90 305 148 80 56 58
26 75 78 52 21 30 40 80 360 140 80 55 59
27 76 73 53 23 33 38 100 408 136 82 52 59
28 76 73 55 25 35 36 115 432 124 80 50 59
29 76 75 58 23 - 35 h133 432 122 77 49 61
30 73 76 57 23 - 36 125 496 108 75 50 61
31 73 - *n58 23 - 37 - 470 - 74 50 -
Second- Runoff in
Month foot-days Maximum ¥inimum Mean acre-feet
OCLODEL. . vuvvtvenrannorsonsasesaonansaranses 2,390 81 75 77.1 4,740
rreereenins Ceereenraes 2,221 78 66 74.0 4,410
DeCembDer: cvveceeesrosaossoartonssssannsnnans 1,798 75 50 58.0 3,570
_______ (RS S P
Calendar year 1948 ...cvcceessncrsnonnanas 67,438 2,380 35 184 133,800
January. . . 1,287 61 20 41.5 2,550
e 70. 35 22 25,1 1,390
.. 1,284 45 35 4l.4 2,550
. 2,183 133 37 72.8 4,330
. 8,449 496 100 273 16,760
. 7,081 390 108 236 14,040
2,881 114 74 92.9 5,710
AUGUSE . v evveerrrncsrenenn 1,915 74 49 61.8 3,800
September. ... coiirasnsesisarasinanssnnaraen 1,718 82 50 57.3 3,410
Water year 1948-49 ......iveeniiiinrieennns 33,910 496 20 92.9 67,260

Peak discharge ébase! 400 sec.-ft.).--May 13 (11:30 p.m.) 432 sec.-ft.; May 30 (4 t .m.
sec.~ft.; June B D.m. sec.-ft.y ( P ) ° ’ v ( ° s p.m.) 518

* Winter disecharge measurement made on this day.

:: %ompu:;‘ed rromhwi;-ueighc rage reading. ( .

ote.--No gage~he t record Nov. 29 to May B8 (except approximately once-weekly wire-weight gage
readings), June 14, Sept. 17-2z, 24, 25; discharge computed on basis of 2 discharge messuremgnts;s &
weather records, and records for North Fork of North Fork Sun River near Avugusta. Stage-discharge

::‘Ji:tion affected by ice Nov. 19-21, 27, 28, and during most of winter period of no gage-height rec-



JUDITH RIVER BASIN 117
Judith River near Utica, Mont.

Location.—-\iater-stagé recorder and concrete control lat. 46°54!, long. 110°14', in NW}
sec, 17, T. 13 N., R, 12 E., at Noel Ranch, 3% milesdovmstream from tonfluence of
South and Middle Forks and 10 miles upstrea.m from Utica.

Drainage area.--331 square miles.
Records available.-~October 1919 to September 1949.
Average discharge,--27 years (1919-23, 1924-32, 1934-49), 53.3 second-feet.

Extremes.--Maximum discharge during year, 422 second-feet May 17 (gage height, 3.73 feet);
— minimum, 1.1 second-feet Feb. 24-27 (gage height, 1.80 feet).
1919-49: Maximum discharge, 1,100 second-feet May 25, 1942 (gage neight 5.56 feet),
from rating curve extended above 500 second-feet; no £low Mar. 19-21, 1

Remarks.--Records good except those for periods of no gage-height record, which are poor.
Several diversions above station for irrigation.

Discharge, in second-feet, water year.October 1948 to September 1949

Day| Oct. Nov., Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 33 el 12 7.0 3.4 1.4 2.2 158 375 105 38 15
2 33 23 12 6.7 3.3 1.6 1.9 154 354 99 38 14
3 32 23 14 6.4 3.3 1.6 1.9 168 330 98 37 15
4 29 24 12 6.2 3.3 1.9 1.9 188 302 87 34 15
S 29 18 12 6.2 3.3 2.2 2.2 154 280 103 33 17
6 30 16 12 6.4 3.2 2.8 2.2 140 262 87 31 18
7 30 15 12 6.5 3.0 2.6 2.2 140 253 92 31 17
8 29 14 12 6.4 3.0 2.6 2.2 156 253 81 30 16
S 29 12 11 6.0 2.8 2.2 2.8 178 227 76 30 14

10 29 12 11 5.5 2.7 3.0 2.8 202 213 13 28 14

11 28 12 11 5.5 2.7 2.8 3.0 224 218 73 28 19

12 28 12 11 5.5 2.8 2.8 3.0 233 186 88 24 21

13 28 12 11 5.5 2.3 2.2 3.0 283 186 68 24 20

14 27 12 8.9 5.3 2.2 2.2 3.0 299 171 63 24 18

15 25 12 9.9 5.2 2.2 1.9 3.0 308 158 S8 22 17

16 24 12 9.1 5.2 2.2 1.9 3.0 321 159 s2 23 17

17 23 12 8.1 S.1 2.2 2.2 3.0 389 196 S50 21 18

18 25 14 9.1 5.0 2.2 2.6 3.4 368 176 S0 22 17

19 25 14 2.9 4.9 2.6 3.4 29 337 194 48 22 16

20 25 14 9.1 4.8 1.9 2.8 76 330 188 54 30 15

21 25 13 9.1 4.8 1.6 2.8 78 314 171 51 26 15

22 24 13 8.3 4.7 1.6 2.6 €9 305 159 45 22 14

23 23 13 8.3 4.7 1.4 2.2 87 308 154 45 21 14

24 22 14 8.3 4.8 1.4 2.2 87 296 147 44 21 14

25 21 14 8.3 4.5 1.1 1.9 102 277 13§ 43 19 14

26 22 14 8.3 4.4 1.1 1.9 | 107 285 138 44 18 14

27 21 14 8.3 4.2 1.1 1.9 122 268 140 58 17 14

28 19 14 8,3 4.2 1.4 2.2 | 147 283 128 g6 17 13

29 21 12 8.3 4.1 - 1.9 184 327 124 s2 16 13

50 19 1z 7.6 3.8 - 2.2 | 178 358 118 45 16 12

31 18 - 7.6 3.6 - 1.9 - 354 - 43 15 -

Second- Runoff in

Month foot-days Maximum | Minimum Mean acre-feet

OCLObBr. L. ivciiattitereasisasisatosennnctnne 797 33 19 25.7 1,580
437 24 12 14.6 867

DOCOIDET. s otrnrreeiaaratonsestrarasentanns 309.8 14 7.6 9.99 614
Calendar year 1948 .......ccecesnreonsnasss] 32,256.2 745 1.6 88.1 85,970

JBNUBDY. .. vvesanarennnenannssisenssasensane 162.9 7.0 5.6 5.25 523

65.1 5.4 1.1 2.32 129

69.4 5.4 1.4 2.24 138

1,292.3 184 1.9 45.1 ,560

8,080 389 140 261 16,050

6,105 375 118 204 12,110

2,037 105 43 65.7 4,040

776 38 15 25.0 1,540

470 21 12 15.7 9352

Water year 1948-49 .... . 20,611.5 389 1.1 56.5 40,880

Peak discmrie !bue. 120 uc.-rt.}.--lpr. 30 (3:30 a.m,) 188 sec.-ft.; May 17 (2:30 p.m.) 422 sec.-
£t.; June ec.-15.5 June 17 (4:30 a.m.) 204 sec.-ft.

Note.--No gage-height x-ecaz-d Nov. 20-23, 25-27, Jan. 2-15, 17-26, Jan. 28 tc Feb. 16; discharge
ecomputed on basis of 3 discharge measurements and weather records.
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Ross Fork near Hobson, Mont,

Location.--Water-stage recorder, lat. 46°59', long. 109°48!, in MWt sec. 11,T. 14 N., R.
—I5 E., 1 mile downstream from Hauck Coulee, 33 miles east of Hobson, and 7 miles up-
stream from mouth.

Records available.--June 1946 to September 1949.

Extremes.--Maximum discharge during year, 495 second-feet Mar. 22 (gage height, 5.76 feet);
Tio Tlow Oct. 11-26,
1946-49: Maximum discharge, 1,160 second-feet Mar. 22, 1947 (gage helght, 7.80
fge‘gi), from rating curve extended above 360 second-feet by logarithmic plotting; no flow
a mes.

Remarks.--Records fair except those for periods of ice effect and no gage-height record,

Which are poor. Several diversions above station for irrigation. Flow may be augmented
by operation of Ackley Lake (see p. 67 ), which receives water from Judith River.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.6 0.4 3.9 0 50 a75 13 49 4.0 2.4 3.1
2 .5 .7 4.0 50 290 12 39 3.5 2.4 3.2
3 4 1.2 3.5 75 allo 11 35 2.9 2.8 3.5
4 .3 1.3 3 100 al2s 9.5 28 2.8 2.9 3.5
5 .2 1.4 3 130 al4s 9.2 21 2.8 2.9 3.7
6 2] 1.4 3 1.5 180 | alss 89| 16 2.5| 2.9 3.5
7 .2 1.2 3 220 142 8.2 12 3.4 2.6 3.2
8 .1 1.2 3 *290 126 7.6 11 3.1 2.6 3.1
9 .1 1.4 3 150 113 6.9 9.5 2.6 2.8 3.1
10 1 1.6 3 1.0 101 91 5.4 8.6 2.1 2.4 2.9
11 0 1.6 3 N 80 74 6.0 9.2 2.9 2.2 3.1
12 0 1.9 2.5 64 79 5.3 7.6 3.4 2.2 2.9
13 [} 2.1 2 47 87 4.7 7.6 4.7 2.6 2.6
14 [ 2.1 2 35 92 4.3 6.9 5.1 2.9 2.4
15 o 2.2 2 25 67 4.3 5.8]. 4.0 2.6 2.2
16 o 2.2 2 26 52 4.3 5.8 3.2 2.5 2.4
17 0 2.4 2 t*) 22 44 7.9 20 2.6 2.4 2.4
18 0 2.6 2 22 39 17 38 2.8 2.5 2.2
19 0 2.5 2 32 39 24 33 2.6 2.4 1.9
20 o 2.9 1.5 g2 37 27 26 3.1 2.5 2.0
.21 0 3.1 1.5 t-0 1.5 154 32 28 is 2.9 2.8 2.0
22 0 3.1 1.5 2 346 29 23 14 1.7 3.1 1.9
23 o 3.4 1.5 3.5 367 26 28 11 1.3 2.9 1.9
2a 0 *3.4 1.5 6 331 22 40 9.8 1.2 3.5 1.7
25 0 3.2 1.5 10 196 20 33 7.9 1.2 3.4 1.7
26| © 3.4 1.5 15 138 18 24 6.6 1.2 3.1 1.9
27 .1 3.2 *1.5 (*) 25 100 16 18 7.2 1.7 3.1 1.9
28 A 3.7 1.5 35 74 15 14 6.2 3.4 3.1 1.7
28 1 3.5 1.5 - 80 14 14 5.4 2.9 2.9 1.9
30 .2 3.9 1.5 - a55 14 12 4.9 2.8 3.1 2.0
31 .3 - 1.5 - a8G - 18 - 2.5 3.1 -
Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet
OCEODET. i itiatiaraan et iitirarerinennn 3.5 0.6 0 0.11 6.9

November..... 68.2 3.9 @ 2.27 135

DECEMDEr, i vveuenrorronronrsonreoastassnsens 69.9, 4,0 1.5 2.25 139

Calendar year 1948 ...........c.oviuevnennd 6,004.1 335 0 16.4 11,910
- e il ettt et pmm - ———

g 36.0 - - 1.16 71

118.0 35 - 4.21 234

3,682 367 22 119 7,300

1,988 155 14 66.3 3,940

449.5 40 4.3 14.5 892

481.0 49 4.9 16.0 954

86.9 5.1 1.2 2.80 172

85.6 3.5 2.2 2.76 170

September. ... eiueriverisiartenioreraaasranad 75.5 3.7 1.7 2.52 150

Water year 194B-49.......cvrucuianneonnis 7,144.1 367 0 19.6 14,160

* Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of weather records.

Note.--Stage-discharge relation affected by ice Dec. 3 to Mar. 9 (no gage-height record Feb. 23-28,
Mar. 2-5, 7; discharge computed on basis of weather records).
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Big Spring Creek near Lewiétown, Mont.

Location.--8taff gage, lat. 47°01', long. 109°21', in Nw¢

119

sec, 5, T. 14 N., R. 19 E., at

hIghway bridge half a mile downstream from Big Springs and 5 miles southeast of Lewis-

town.

Records available.--June 1932 to September 1949,

Average discharge.--17 years, 106 second-feet.

Extremes.--Maximum discharge observed during year, 128 second-feet Apr. 8; minimum ob-
Served, 95 second-feet on several days in July.
1932-49; Maximum discharge observed, 183 second-feet May 7, 1933; minimum observed,

76 second-feet Feb, 1-8, 1938.

Remarks.--Records falr., Gage read thres times weekly.

~above station for municipal supply.

Discharge, in second-feet, water year October 1948 to September 1949

City of Lewistown diverts water

Day| Oect. Nov. Dec Jan. Feb, Mar, Apr. May June July Aug, Sept.
1 109 107 112 106 103 12 102 104 99 98 98 107
2 109 106 112 106 103 114 103 104 99 98 100 107
3 109 106 112 106 103 114 104 104 99 98 103 107

4 116 107 112 107 103 114 106 104 100 98 103 107
5 110 107 109 108 103 111 107 105 101 98 103 107
& 107 107 109 109 103 106 110 106 102 95 103 107
7 109 107 109 116 103 106 114 105 102 95 103 107
8 111 107 109 109 103 104 123 104 102 95 103 107
9 108 107 106 109 105 103 120 103 102 95 103 107
10 107 109 107 109 112 103 115 103 102 95 102 m
11 108 111 108 109 108 102 112 103 102 95 102 110
12 106 118 108 108 106 102 110 102 102 98 102 108
13 106 115 109 108 103 102 109 102 102 100 102 108
14 104 112 109 107 103 102 108 102 102 98 103 109
15 104 111 107! 106 105 101 103 102 102 98 104 108
16 104 111 106 108 109 100 103 102 110 98 104 108
17 103 111 106 109 108 100 104 110 111 98 104 109
18 103 111 106 108 103 100 104 112 111 96 104 109
19 103 112 108 107 103 101 104 109 m 95 106 109
20 103 112 108 106 103 102 104 103 107 96 107 109
21 106 112 108 108 103 102 103 102 107 97 107 109
22 106 112 107 109 105 103 102 101 107 98 107 109
23 106 112 109 109 109 104 102 100 107 97 107 109
24 107 112 109 108 106 103 103 102 105 26 107 108
25 107 112 109 109 106 102 103 104 104 95 107 108
26 109 112 107 109 107 102 112 104 102 95 108 109
217 112 112 106 116 108 101 106 104 102 85| , 109 108
28 103 112 106 111 108 100 104 102 102 109 108 109
29 104 112 108 108 - 108 103 100 103 98 107 109
30 106 112 106 106 - 100 103 99 98 98 107 108

31 108 - 106 105 - 101 - 99 - 98 107 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
OCEODET. St v vsiiracarnennnnanens 3,313 116 103 107 6,570
November...,.. .. 3,314 118 106 110 6,570
DECEIDET . o v uausurnonsnsnovtnssserareseronns 3,346 112 106 108 6,640
Calendar year 1948 ..................oeees| 40,999 | 131 =TT 712 | 81,310
JAOUATT. e everrensinnenseraensarenrsnnnnerees| 5,362 | ) 16| " 105|108 | 6,670
Fobruavy . ... 2,945 12 103 105 5,840
March, 3,223 114 100 104 6,390
April... 3,204 123 102 107 6,360
May... 3,206 112] 99 103 6,360
June.,.. 3,105 111 98 104 6,160
July..... 3,012 109! 95 97.2 5,970
August. .. 3,240 109 98 105 6,430
September.......ccciiiiiiiiiieiiaiiiieaiianae 3,255 111 107 108 6,460
Water year 1948-49 ... ...c.oeevicurasornsn 38,525 123 95 106 76,420
Note.--No gage-height record on many days; di ge interpolated or d on basis of weather

records.
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North Fork Musselshell River near Delpine, Mont.

Location.--Water-stage recorder, lat. 46°38', long. 110°35', in SWiSE} sec. 22, T. 10 N.,
~ 9 E., half a mile upstream from flow line of Durand Reservoir, 1 mile downstream
from Lion Creek, and 4 miles northwest of Delpine.

Drainage area.--21.8 square miles.
. Records available.--May 1940 to September 1949.
Extremes.--Maximum discharge during year, 105 second-feet Apr, 11 (gage height, 2.30 feet);
T minimum daily discharge, 3.5 second-feet Dec. 15, 16.
1940-49: Maximum discharge, 304 second-feet Apr. 15, 1948 (gage height, 3.92 feet),
from rating curve extended above 60 second-feet; minimum, 1.6 second-feet Aug. 16, 1941
(gage height, 0.32 foot).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
—which are poor. Several small diversions above station for irrigation.

-

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 7.8 *7.0 b5.5 b4.5 4.8 5.3 5.8 28 58 14 18 1
2 7.5 7.2 *b6.5 bs.5 5.1 5.1 6.5 29 56 14 17 11
3 7.5 7.2 b6.0 b4.5 5.1 5.1 7.0 30 51 13 18 12
4 7.5 6.0 bS5.5 b5 5.3 5.1 8.6 29 49 13 16 11
S 7.8 b5.5 bS5.5 b5.5 5.1 5.1 11 28 48 15 16 12
6 7.5 b5.5 bS *b6 5.1 5.3 15 28 45 1s 1s 12
7 7.8 b5.5 b4.5 b6.5 5.5 5.3 16 28 4 14 1s 11
8 7.5 bS.5 b4.5 bS5.5 5.5 5.1 18 28 42 13 15 11
k] 7.5 bé b4.5 b4.5 5.3 4.8 26 28 40 13 15 10

1c 7.2 7.0 bS b4.5 5.5 b4 30 30 40 13 15 11

11 7.2 6.8 b5 bS 5.1 b4 s3 30 40 14 14 14

12 7.0 6.2 b4.S5 bS 5.1 b4 37 32 38 Py 14 12

13 6.8 6.2 4.4 b5.5 4.8 bd 24 34 36 18 14 12

14 6.8 6.0 4.0 bS.5 5.1 b4 22 36 36 17 14 11

15 7.0 6.2 b3.5 b5.5 5.3 b4 23 37 34 17 13 10

16 6.8 6.2 b3.5 5.5 5.8 bd 32 39 |. 36 18 13 12

17 6.8 6.0 b4 bs 5.8 s.1 34 43 40 16 13 10

18 7.0 b5.5 b4 bs 5.8 5.3 34 42 36 16/ 13 10

19 7.0 b5.5 b4.5 b4.5 5.5 5.8 34 40 35 15 14 9.8

20 €.8 b5.5 bSs a4.5 5.5 6.0 34 40 34 16 15 9.8

21 7.0 6.0 b4.5 a4 6.0 5.8 30 38 31 16 13 9.8

22 7.0 €.0 b4.5 a4 6.0 5.8 28 38 30 15 12 9.8

23 7.0 5.8 b4 a4 6.2 5.8 29 41 30 14 12 2.8

24 7.0 5.8 b4 ad 5.3 5.8 30 40 28 14 12 9.8

25 6.8 5.8 b4 a4 5.3 5.8 30 38 26 14 12 9.5

26 6.8 6.0 be a4 5.1 5.8 29 38 27 14 11 2.8

27 6.5 b5.5 b4 a4.5 5.3 5.5 29 36 26 16 11 9.8

28 6.5 as b4 a4.5 5.3 5.5 30 40 23 16 11 9.2

29 6.5 as bd a4.5 - 5.5 30 42 14 18 11 9.2

30 6.5 hs.1 b4 a4.5 - 6.2 29 43 15 21 11 9.5

31 6.8 - b4.5 a4.5 - 5.5 - 48 - 19 11 -

Second- Runoff in

Month foot-days Maximum | Minimum Mean scre-fest
219.2 7.8 8.5 7.07 435

178.5 7.2 5 5.95 354

DeCOMDOY . « .. covuuerttocnsratreatcnoanernaseal 140.4 6.5 3.5 4.53 278
Calendar ye&r 1948 .....coevuvcecncnannons 6,968.9 147 3.5 19.0 13,810

JANUALY. .ottt vcnnennstnaannasssannns 148.5 6.5 4.79 295

150.8 6.2 4.8 5.38 299
159.4 6.2 4 5.14 316
764.9 53 5.8 25.5 1,520
1,099 48 28 35.5 2,180
1,089 58 14 36.3 2,160
475 21 13 15.3 942

August.,..... 422 18 11 13.6 837

Septembe: 318.8 14 9.2 10.6 632
Water year 1948+-49 ..c..... cessaanany 5,165.3 S8 3.5 14.2 10,250

nPeak discharge (baseg 50 sec.-ft.).--Apr. 11 (6:30 p.m.) 105 sec.-ft.; Apr. 16 (8 p.m.) S1 sec.-
P sec.-1T.

Y] e m.
* Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of weather records.
b Stage-discharge ‘relation affected by ice.

h Computed from staff-gage reading.
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Musselshell River at Harlowton, Mont.

.

Location.--Wire-weight gage, lat. 46°26', long. 109°51!', near northeast corner sec. 28, T.
., R. 15 E., at bridge on State Highway 19, 1 mile southwest of Harlowton and 6 mlles
upstream from American Fork. Prior to May 4, 1949, chain gage at same site and datum.
Drainage area.--1,130 square miles.
Records available.--July 1907 to September 1949.

Average discharge.--25 years (1909-12, 1914-15, 1917-19, 1924-26, 1927-28, 1931-32, 1934-
ZS; T52 second-feet.

Extremes.--Maximum discharge observed during year, 1,060 second-feet May 19 (gage height,
feet); minimum observed, 29 second-feet Aug. 18.
1907-49: Maximum gage height observed, 8.72 feet, present datum, June 24, 1938
(d1scharge not determined); no flow at times.

Remarks.--Records fair except those for periods of ice effect or no gage-height record,
Which are poor, Gage read once daily. Many diversions above station for irrigation.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 72 120 140 b8S b25 b120 184 585 535 104 54 43
2 85 126 *146 ags a2s b140 184 530 605 94 53 40
3 a90 160 168 aé3 a2s b160 2220 510 620 a8s 52 34
4 96 153 140 a6s b28 190 260 525 550 74 49 240
s 85 140 alz2o a70 a25 220 322 485 465 82 50 47
6 g9 133 b100 a75 a2s 260 408 425 415 80 52 44
7 89 alse b100 b80 b2s 2300 450 385 420 79 as2 52
8 85 136 b100 aso b2S a270 475 375 400 77 52 47
g 85 136 1110 a73 b25 2200 505 405 356 72 52 44

10 a92 140 b120 a70 b25 180 465 430 316 a7l 49 41

11 98 143 b125 b6S a2s b170 460 450 284 70 44 asé

12 83 146 bl2s b60 a2s aléo 4985 485 241 74 44 72

13 85 146 bl20 bS7 a25 alss 625 555 185 79 44 88

i 69 al4s a105 b55 a2s also 510 570 151 88 a4l 98

15 85 150 a9s b53 a30 150 455 570 127 68 38 92

16 69 153 ago aso b35 aléo 406 570 124 65 33 98

17 a’70 143 a85 48 b35 b170 411 870 385 as54 30 100

18 72 140 b85 b45 a40 b180 475 896 555 43 29 a88

19 69 136 a90 b42 240 b200 510 | 1,000 450 37 30 77

20 76 136 b100 b37 a30 a240 565 470 36 33 68

21 69 al2s b100 b33 a35 b300 605 659 520 37 a33 70

22 74 118 b100 b30 b40 | *b260 545 632 365 31 34 70

23 104 118 b90 a2 bSO 15400 480 820 356 36 36 67

24 alos 126 b85S a27? b65S b650 465 642 328 a40 50 68

25 106 115 a8o a27 b80o b550 5§35 €10 284 36 44 a6é

26 120 108 ars b25 b30 408 560 520 241 34 33 65

27 109 106 b70 a25 b95 ad20 565 480 245 40 38 65

28 115 2100 bES a25 b105 425 550 455 212 43 a38 64

29 112 b140 b5 b25 - 359 580 495 157 48 39 68

30 118 b120 *b65 a2s - 401 610 485 122 50 42 S0

31 allg - b5 a25 - 2486 - 465 - as52 41 -

Second- Runoff in

Wonth foot-days | Maximum | Minimum Mean | yore-feet

2,775 120 65 89.5 5,500

3,993 160 100 133 7,920

3,124 1le8 [:5] 101 6,200

101,306 2,340 30 277 200,900

1,512 80 25 48.8 3,000
1,120 <105 25 40.0 2,220

8,192 650 120 284 16,250

13,878 625 184 463 27,530

17,264 1,